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SELF-PROTECTING TUBES AND THEIR INFLUENCE ON THE 
DEVELOPMENT OF X-RAY TECHNIC’ 


By DR. A. BOUWERS, Ph.D., Physicist of Philips Glowlampworks, Limited,. EtnpHoven, 
HOoLLanpD 


FT is with great pleasure that I have ac- 
cepted the invitation of the Radiologi- 
> cal Society of North America, which 
bles me to tell at this meeting some re- 
s of recent investigations and some con- 
tional details about X-ray tubes and 


pparatus in Europe. 
Probably one of the most remarkable fea- 
res in which the European development in 
-tay technic differs from the American 
the self-protecting tube, which in the last 
y years has found its way into radiologi- 
practice in all European countries. 
The first, and I may say the best known, 
"sedlf-protecting tube is the Metalix tube, and 
should like to begin by saying a few words 
put the history and the properties of this 
be of tube. The first Metalix tube for 
ical use was demonstrated in connec- 
m with a lecture given before the British 
tute of Radiology by Dr. Heilbron, in 
ndon, in December, 1923. Further 
onstrations followed: at the Dutch 
ysical Society, in Amsterdam,” at the 
ongress of Naturforscher und Aerzte, in 


Read before the Radiological Society of North America, 
Fourteenth Annual Meeting, at Chicago, Dec. 3-7, 
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Een nieuwe Rontgenbuis. Physica, 1924, 


Innsbruck,* and also at the first Internation- 
al Congress of Radiology, in London.* 
The construction of this first type of tube, 
designed at the laboratories of Philips 
Glowlampworks, in Eindhoven, can easily 
be described with the aid of Figure 1-2. 
The main body, as with all Metalix tubes, 
is a chromium iron cylinder, to which glass 
is sealed directly. Immediately around this 
cylinder is a lead shield of sufficient thick- 
ness, destined to absorb practically all pri- 
mary radiation from the target. The X-ray 
beam, in the case of Figure 1-A, comes 
down through the base of the cylinder, 
which is closed by a glass window. The 
filament terminals are connected with the 
plug contacts at the left. Between the cir- 
cular filament in the center of the cylinder 
and the anode a metal plate is mounted, 
having a circular opening. This opening 
serves as a kind of diaphragm with regard 
to the electrons attracted by the anode, the 
lines of force passing through the opening. 
The right choice of the width of this dia- 
phragm and its distance from the anode and 


3Idem: Eine neue Rontgenrdéhre aus Metall. Fortschr. 
a. d. Geb. der Réntgenstr., Kongresshef. Innsbruck, 1924, 
p. 41. 


4Idem: 
Cherapeutics. 


New Metal X-ray Tubes for Radiography and 
Brit. Jour. Radiol., 1927, XXIII, 139. 
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from the cathode enables one to regulate 
both the size of the focal spot and the volt- 
age necessary to obtain a given milliamper- 
age for a sufficiently heated filament. This 
is a factor which controls one of the special 

















Fig. 1-d. Construction of 
first type of tube. 


properties of some Metalix tubes, which will 
be referred to later on as “space charge ef- 
fect.” 

The X-rays emerge from the target in a 
direction perpendicular to the surface. In 
the later type of tube (Fig. 1-B) the rays 
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leave the tube through a window in its mety 
center part at an angle of about 20 & 
grees with the target surface. 

The working of the diaphragm is egsey. 
tially the same in both types of tubes, py 
in the case of the second type the diaphragm 
between cathode and anode is a rectangu- 
lar slit, so that a long and narrow focus, 4 
so-called “line focus,” is produced. 

The new way of “focussing” the ele- 
trons by means of the diaphragm makes it 
possible to build the Metalix tubes in such 
manner that the distances between the elec. 
trodes are much smaller than usual. This 
feature contributes to the reliability of the 
tubes. 
exhaust a Metalix tube to the same extent 
as a Coolidge tube, and, if suitable gases are 


It also proved to be unnecessary to 


chosen (for instance, helium), pressures 
even much higher than those occurring in 
gas tubes will do no harm and even seem 
to improve the life time. Figures 2-4 and 
2-B show the exterior of both types of 
tubes. 

The line focus is, so far as I know, not 
used in the United States, although, I think, 
it really has some advantage over a “round 
focus.” In fact, the intensity of radiation 
is substantially the same in a direction of 
about 20 degrees with the focal surface as 
it is in a 45-degree direction.’ On the other 
hand, the projection of the focus, on which 
depends the definition of the radiographs, 
is smaller in case of the smaller angle. 


5Bouwers, A., and Diepenhorst, P.: Die Intensitat det 
Réntgenstrahlen als Funktion des Winkels ihres Austritts 
aus der Antikathodenoberflache. Fortschr. a. d. Geb. d 
Roéntgenstr., 1928, XXXVITI, 804. 





Fig. 1-B. 
its metal center part at an angle of about 20 degrees with the target surface.” 


“In the later type of tube the rays leave the tube through a window in 
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Further application of this principle 
brings us back to the first type of Metalix 
tube, where the rays emerge perpendicular 
to the surface. In this case a conical focus 
has been used, as represented in Figure 3. 
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ly proportional to the time of exposure, yet 
will be greater the shorter the time of ex- 
posure, and therefore we shall first consider 
the input allowed during one second. Calcu- 
lation® and experiment have shown that the 


Figs. 2-A and 2-B. Exterior of both types of 


tubes. 


For the definition of the roentgenograph it 
is the base of the cone that matters, and 
this base is about one-fourth the size of 
the actual surface of the conical shell. In 
addition, Figure 3 shows why, in the case 
of an inclined anode, this principle could 
not be applied. 

Immediately connected with the question 
of the focal spot is the input a tube will stand. 
This input (in watts), though not universal- 


allowed input should be 200 watts for a focal 
spot area of one square millimeter. For one 
type of Metalix tube, for instance, the input 
is 5,000 watts during one second; therefore, 
the focal surface may not be larger than 
5000 


mm.” or 25.0 mm.” This type of tube 
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Ueber den Temperaturverlauf an der 
Ztschr. f. techn. Physik, 1927, 


6Bouwers, A.: 
Anode einer Réntgenréhre. 
VIII, 271. 
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Fig. 3. Conical focus used with 


first type of tube. 


has a line focus of 2.7 mm. width and about 
8.5 mm. length. 

It has been possible to calculate also’ the 
inputs for shorter and longer exposure 
times. The result of this calculation was 
well in accordance with a series of experi- 
ments taken with exposures varving from 
0.03 to 20 seconds. Figure 4 gives the ex- 
perimental result, which holds good for all 
well-constructed X-ray tubes with a focal 
spot surface of 24 square millimeters. It 
can immediately be applied to focal spots of 
other dimensions, considering that the input 
is directly proportional to the size of the 
focus. 


As the self-protecting property of the 


Metalix tube is its most outstanding featur, 


it will be of interest to mention Something 


about the way in which full protection has 
been obtained. This was not so simple in 
the case of the tube for deep therapy in 
which voltages of 200 K.V. and more ar 
used. The center part of such a tube 
represented in Figure 5, the general cop. 
struction being similar to that shown in Fig. 
ure 1-B. 

The lead cylinder A surrounding the 
chromium iron center part of the tube js 
not quite sufficient because two circular 
openings at the ends turned towards cathode 
and anode are left. In the direction of the 
anode, however, we find a tungsten button 
B and also about half an inch of copper, 
which together are equivalent to at least 5 
mm. of lead. In the cathode direction a 
tungsten plate C was necessary and even a 
smaller tungsten plate to cover the whole 
left of the cathode lead-in wire. of the 
first one. 
tained as far as primary radiation from the 
Another source of ra- 


In this way full protection is ob- 


focus is concerned. 
diation, however, is the external surface of 
the anode. In fact, secondary electrons 
leave the focus and follow paths sim- 
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ilar to those shown in Figure 5 and hit 
the anode again all over the surface, 
thus producing the so-called “stray ra- 























diation.”* A certain part of this radia- 
tion, though much softer than the pri- 
mary radiation, yet passes through the 








glass part of the tube, especially on the 
side turned toward the anode. It was, 


therefore, necessary to replace the usual 


























7See footnote 6, page 193. 
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Vig. 4. “The experimental result, which holds good 


ali well-constructed X-ray tubes with a focal spot surface 


of 24 square millimeters.” 


20sec 


sCoolidge and Moore: Gen. Electr. Rev., 1917 
XX, 272. Hausser, Bardehle, and Heisen: Fortschr. 
a, d. Geb. d. Réntgenstr., 1926, XXXV, 636. Bern- 
stein and Klose: Fortschr. a. d. Geb. d, Rontgenstr, 
1928, XXXVIII, 107. Lorenz: Proc. Nat. Acad. 
Se., 1928, XIV, 582. 
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Fig. 5. The center of the tube for deep therapy i 


glass by lead glass of high absorbing ca- 
pacity. Moreover, the anode was given the 
shape shown in Figure 5, the ribs them- 
selves insuring a certain amount of absorp- 
tion. Recently a further improvement was 
made, in collaboration with the C. H. F. 
Miiller Laboratories, in Hamburg, consist- 
ing in the use of lead glass cylinders which 
lengthen the lead cylinder «1 on both ends 
by about 5 em. The result is a protection 
which renders it impossible to obtain from 
the tube an erythema dose at a distance of 
2M. from the tube in less than 2,000 hours, 
provided, of course, that primary radiation 
is eliminated. According to Mutscheller, 
Glocker, Barclay and others this protection 
must be quite sufficient and, moreover, at 
least equivalent to + mm. of lead, which is 
suficient according to the Stockholm recom- 
mendations. 

About steel radiation we have made more 
detailed investigations, results of 
which are shown in Figure 6, which | think 


some 


instructive. Here are shown 
pin-hole photographs of the anodes of (a) 
a glass tube, taken without a filter, (>) the 
same tube, using a filter of 10 mm. of AL. 


(c) a Metalix tube, without a filter. In all 


are very 
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which voltages of 200 K.V. and more are used. 


three cases an exposure of some seconds 
was made to obtain the reproduction of the 
focal spot. Subsequently the focal spot on 
the film was covered with a small piece of 
lead, whereupon a much longer exposure 
with unaltered position of tube, camera, and 
A clear picture of the full 
thus 


film followed. 


surface of the anode was obtained 
without the disturbing effect of the so much 
more intense radiation of the focal spot. 

By measuring the photographic density it 
has been possible to prove that the steel ra- 
diation is not only about 200 times weaker, 
but also much softer than the primary ra- 
diation, as was to be expected. Further- 
more, the radiation higher up the anode was 
found to be stronger and more penetrating 
than the radiation issuing from parts far- 
ther downward. This can probably be ex- 
plained by considering that only the faster 
electrons have a long range and that few 
electrons follow such paths as to come 
down immediately around the corner, which, 
so to speak, acts as a screen. Moreover, 
the picture shows that the steel radiation, 
so far as it can be observed from the direc- 
tion in which the radiation emerges, is con- 
siderably less important in the case of the 
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Metalix tube than it is with glass tubes. 
This explains why in some cases Metalix 
tubes for diagnostics give clearer films than 


glass ones. 


tance away from a glass tube which js in 
operation. Even when a glass tube ig 
mounted with special care, a puncture, 
caused by some near-by metal part, is one 


Fig. 6. Pin-hole photographs of the anodes of (a) a glass 
tube, taken without a filter, (b) the same tube, using a filter of 
10 mm. of Al., (c) a Metalix tube, without a filter. 


An essential difference between Metalix 
tubes for deep therapy and those for diag- 
nostics is the metal instead of the glass win- 
dow. At one point the chromium iron cen- 
terpiece is made very thin so that the copper 
equivalent is about 0.3 mm. Thus it is 
made impossible to work with a deep ther- 
apy Metalix tube without the use of a filter 
and practically no harm can be done, even 
should one have forgotten the additional 
filters for obtaining the desired total thick- 
ness. 

One of the advantages the Metalix tube 
affords is the simple manner of mounting 
it into the apparatus. It is well known that 
glass tubes have to be mounted rather care- 
fully with the aid of two well insulated 
holders, one for the anode and one for the 
cathode neck of the tube. The center part 
of a glass tube always obtains a somewhat 
uncertain, mostly negative, high voltage, in 
which case it is necessary to keep some dis- 


of the frequent causes of destruction. With 
a Metalix tube, however, the part in which 
the discharge takes place and the X-rays 
are generated, is all of metal and conse- 
quently has a well defined potential. If 
tubes of the first type (Fig. 1-A) are 
used in conjunction with a_ transformer 
which is grounded on one side, this metal 
part can be grounded, so that no insulating 
holders are required. In the case of a tube 
with metal center part the potential of this 
part, which depends to some extent on the 
high voltage apparatus which is used, will 
always be comparatively low, usually a few 
thousand volts negative. In all cases 
the Metalix tubes can be mounted with the 
aid of a simple bakelite tube holder, fitting 
to a standardized slot which is provided on 
each tube. In many cases a bakelite cone, 
adapted to be connected to a similar stand- 
ardized screw thread on the window, 1s 


more convenient and provides a very simple 
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mounting (see Figs. 8 and 9). Of course, 


this simplicity is mainly due to the fact that 


lead or lead glass protecting boxes or shields 


can be dispensed with. 


Fig. 7. Showing “the simple man- 
ner in which a slot diaphragm for 
screening purposes can be connected 
to a tube.” 


Many constructors in different countries 
of Europe have designed simplified X-ray 
apparatus for Metalix tubes. 1 have the 
pleasure of showing you four booklets from 
the most important European countries 
which contain the simplifications worked 
out by several firms. In Figure 7 is to be 
seen the simple manner in which a slot dia- 
phragm for screening purposes can be con- 


nected to a tube. Of course, this diaphragm 
could be made much smaller than would be 
the case with a glass tube, because it can be 
arranged at a shorter distance from the 





Fig. 8. Showing “a special device (designed by 
C. H. F. Miller, of Hamburg) for mounting a deep 
therapy tube with water reservoir and protecting 
shield against high voltage.” 


focus. Figure 8 shows a special device (de- 
signed by C. H. F. Miiller, of Hamburg) 
for mounting a deep therapy tube with 
water reservoir and protecting shield against 
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high voltage. Figure 9 shows a_ tube 
mounted on a Potter-Bucky diaphragm. 

Quite apart from certain simplifications 
in X-ray apparatus the Metalix tube has 
led to some which I 
should like to describe briefly to you. 

As a first novelty I should like to men- 
tion the Metalix tube with rotating anode. 
The idea, or, as is probably more correct to 


novelties, two of 


say, the desire to have a tube with movable 
anode is not novel. A tube with movable 
anode was even demonstrated by E. Pohl 
at the International Congress in Stockholm. 
As we have noted already, the allowable 
input of an X-ray tube with given focal sur- 
face during a given time can be calculated 
with great accuracy when the construction 
is known. We can never exceed the limit 
Nature has set us, and melting or violent 
evaporation of the anode material would be 
the result if we tried. The only way to in- 
crease the input and, together with it, the 
output of radiation consists in moving the 
anode in such manner that while the focus 
keeps its place the heat is spread over a 
surface considerably larger than that cov- 
ered by the focus. 


Fig. 9. Showing a tube mounted on a Potter- 


sucky diaphragm. 
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The exterior of a Metalix tube with T0- 
tating anode is shown in Figure 10, The 
nickel cylinder which surrounds the tube 
contains the field of an electric motor, the 
armature of which 1s constituted by the 


Fig. 10. 
Metalix 
anode. 


The exterior of a 
tube with rotating 


anode itself. Eddy currents in the copper 
of the anode body are generated by the ex- 
terior rotating field, thus forming with ita 
The latter is a 
solid copper cylinder which is mounted on 


so-called inductive motor. 


special bearings on a molybdenum shaft. 
At the lower end it is covered by a conical 
tungsten plate instead of the tungsten “but- 
ton” used in an ordinary anode. The line 
focus falls along a descriptive line of this 
conical surface, so that when the anode is 
rotated at a sufficient speed the focus, 
though keeping its place all the time, prac- 


tically covers the full conical surface of the 
The very soft roentgenographs 
which I have the pleasure of showing you 
were made, all of them, with this type of 
tube in about 0.05 second and with 200 to 


anode. 
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so that the latter is completely enveloped 
by a grounded metal cover. The center of 
the secondary windings as well as the cover 
of the high voltage transformer, 2, is 


also grounded, as the metal 


400 ma. at a distance of 1.5 M. This was 
not the limit of what the tube could stand, 
and further experiments will have to be 
made with special and heavier high voltage 


apparatus. We may expect that it will soon are flexible 


220 V 
~ 


—-#-—---------------4 


—-----------=--4 


2 


Fig. 11. “The new portable X-ray apparatus, 
which combines full protection against high voltage 
with complete safety as regards radiation. A gen- 
eral idea of the apparatus is shown in this diagram 
The X-ray tube, 3, is a Metalix tube with a metal 
central part connected to earth. This central part 
has metallic extensions covering the whole tube, so 
that the latter is completely enveloped by a ground- 
ed metal cover. The center of the secondary wind- 
ings as well as the cover of the high voltage trans- 
former, 2, is also grounded, as are the flexible 
metal covers of the high voltage cables, connecting 
tube with transformer.” 


be possible to make satisfactory heart films 
in 0,02 second, which will probably open up 
new possibilities—for instance, in the line 
of X-ray cinematography. 

The second novelty is the new portable 
X-ray apparatus, which combines full pro- 
tection against high voltage with complete 
safety as reg radiation.” A 


rards general 


idea of the apparatus is shown in the dia- 
gram (Fig. 11). 
Metalix tube with a metal central part con- 
nected to earth. 


metallic extensions covering the whole tube, 


—_—. 


The X-ray tube, 3, is a 


This central part has 


See also Bouwers, A., Ned. 
LXXII, 756, and Acta 


Geneesk., 1927 
1928, 


Tijdschr. v. 
Radiologica, December, 


covers of the high voltage cables, connecting 
tube with transformer. Thus the whole ap- 
paratus is completely enclosed in a metal 
so that it 
operation without the slightest danger. 


cover, may be touched during 

The high voltage is by this arrangement 
divided up into two equal parts and conse- 
quently the insulation problem has been 
much simplified, for insulation difficulties 
rise far quicker than proportional to the 
A spark § 


between points of 6 em. 


tension. gap in air, for instance, 
is equivalent to 
about 55 K.V., whilst 16 em. corresponds 
to about 110 K.V. When 


making use of the principle above, the trans- 


(peak value) 





200 


former, the X-ray tube, and the connecting 
cables can be made of small dimensions and 
the apparatus can easily be transported in 
two small cases (Fig. 12). Though we do 


not pretend that this new apparatus can do 


Fig. 12. 
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small focus combined with the grounded 
tube cover renders it possible to take X-ray 
films at much shorter distances than is usual, 
thus saving a considerable amount of en 
ergy, because, as is well known, the required 


“The transformer, the X-ray tube, and 


the connecting cables can be made of small dimen- 


sions. 
two small cases.” 


everything in diagnostic work, it is evident 
from the demonstration and the radiographs 
which may be shown that it affords wider 
possibilities than one would expect of an 
instrument of such small dimensions. A 
splendid skull radiograph, for instance, can 
easily be obtained in about 5 seconds. Fig- 
ure 13 shows the apparatus ready for use. 
The X-ray tube not only affords full pro- 
tection, but is, moreover, in possession of 
other special properties, two of which | 
should like to describe briefly. 

In the first place, the focal spot. It is a 
line focus of extremely small dimensions, 
the projection in the direction of the radia- 
tion having a maximum diameter of about 
12mm. Indeed, the surface of the focal 
spot can be calculated, as current and volt- 
age are invariable and the time of exposure 


The 


is limited by the special time switch. 


The apparatus can easily be transported in 


energy is proportional to the square of the 
distance. For this tube the index of sharp- 
ness, according to Heilbron,’® is about 0.65. 

The actual voltage of this apparatus is 
about 60 K.V. peak and the current about 
7 ma., but the special construction of the 
X-ray tube involves a higher output than 
would be expected from these figures, for 
the current-voltage characteristic curve of 
this tube has an unusual shape. In short, 
it may be described by saying that a given 


milliamperage necessitates a relatively high 


voltage. This is the above-mentioned 
“space charge effect.” 

In Figure 14 the currents for the Metalix 
tube and for a normal Coolidge tube have 
heen plotted for an ordinary alternating 
voltage, I. If the mean values of both cur- 


10Fortsehr, a. d. Geb, d. Réntgenstr., 1922, XXIX, 297. 
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Fig. 13. The apparatus ready for use. 


rents are equal, the area between the axis 
and the current should be equal in both 
cases. The figure shows clearly that during 
the period between the moments indicated 
by the points t, and t. the current in the case 
of the Metalix tube has a much higher value 
than that in the case of the Coolidge tube. 
Practically, only during this period is the 
voltage high enough to produce an apprecia- 
ble amount of X-rays, the radiation at lower 
voltages being much less both in intensity 
and hardness. Consequently the output of 
X-rays obtained from the new Metalix tube 
islarger than that obtained from a Coolidge 
tube for a given energy input. 

No instruments for measuring voltage 


Fig, 15 
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Fig. 14. “The currents for the Metalix 
tube and for a normal Coolidge tube, 
plotted for an ordinary alternating voltage, 
E. If the mean values for both currents 
are equal, the area between the axis and 
the current should be equal in both cases. 
The figure shows clearly that during the 
period between the moments indicated by 
the points t, and t: the current in the case 
of the Metalix tube has a much higher 
value than that in the case of the Coolidge 
tube.” 


and currents are provided in the apparatus 
in order to obtain the utmost simplicity. 
The operator, therefore, need not bother 
about voltage or current. One wants only 
an exposure table, adjusting the time switch 
and pressing the button being the only 
manipulations which are necessary. 

The cooling of the anticathode is effected 


by means of a ventilator, driven by a small 
Many X-ray 


motor, fed from the mains. 
films can consequently be taken in succes- 


The Metalix apparatus functioning out of doors, 





202 


sion, while screening can be done without 
any danger of overheating the anode. 

A particularly high saturation of the iron 
of the transformer, combined with a resis- 
tance of about + ohms in series with the 
primary, has the effect that a variation of 
the primary voltage has very little influence 
on the secondary, and, therefore, on the 
quality of the radiation. 

A safety device is provided, which pre- 
vents the voltage from being switched on 
before the grounded metal cover of the 
transformer and the cables have been safely 
no possibility of 
put under high 


connected, so that there is 
the accessible parts being 
voltage. 

Moreover, a permanent filter of 2 mm. 
aluminum has been mounted in front of the 
aperture in order to protect the patient 
against being hurt by soft radiation. If 
desired, this filter can be removed by the 
physician for therapeutic purposes. 

I should like to draw your attention to 
an example of its simple and easy operation. 
the Metalix apparatus 
this case a 


Figure 15 shows 


functioning in a garden. In 
small gasoline engine produces the power 
for an alternating current generator, thus 
making it possible to take roentgenographs 
at any place, independent of electrical mains. 
I will refrain from speaking of the new 
possibilities opened up by this apparatus for 
therapeutic use, due to the very small work- 
ing distance, leaving this subject to the 
physician. J might, however, mention the 
fact that according to our measurements an 
erythema dose can be obtained in a few sec- 


onds, provided that no filter is used. 
DISCUSSION 


Mx F.C | have 


not had the opportunity of studying this 


Jermas (Chicago): 


paper previous to its reading, and, as it 
covers several subjects, it is out of the ques- 
tion for me to attempt to discuss them all in 


the time at my disposal. IJ will, then, con- 
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fine myse!f to the one part of the subject in 
which I am, and have been for many years, 
intensely interested—the matter of protec. 
tion. Anything which can be done to assig 
in the protection, especially of those who 
are constantly employed in the use of the 
X-ray, is certainly of importance. 

I think we have two sources of radiation, 
from the protection standpoint, that we need 
constantly to keep in mind: first, that radia- 
tion, aside from primary radiation, which 
emanates above the diaphragm between the 
tube and the patient, and, second, that radia- 
tion, aside from primary radiation, which 
emanates below the diaphragm. That radi- 
ation to which I refer above the diaphragm 
is usually stray radiation from other parts 
of the tube than the focal spot. I think the 
diaphragm is used in practically all moder 
X-ray equipment. 

There are several devices in more or less 
common use for the protection of the opera- 
tor from this radiation above the diaphragm, 
such as the lead glass tube with a transpar- 
ent window, the lead glass shield or con- 
tainer inside of which the tube is placed 
with an opening for the passage of primary 
radiation, and the lead-lined box in which 
the tube is placed, with an opening for the 
passage of primary radiation. Probably 
one method may be as protective as another, 
but one method may be more convenient than 
another. It strikes me that this particular 
device or method involves less weight and 
may be more conveniently handled. To me, 
that radiation (secondary radiation ) below 


the diaphragm, which emanates as a result 


of primary radiation, is a more serious mat- 
ter, 

This secondary radiation emanating from 
the patient or other substance receiving prt 
mary radiation is much more intense than 
the stray radiation above the diaphragm. I 
believe, if 1 am correct, that Dr. Coolidge 
has stated that the percentage of the radia- 
tion which emanates from other parts o! 
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nolidge tube than the focal spot is 


the Ce 


about 9 per cent. 
which emanates from the parts receiving 


primary radiation, and which is scattered 
throughout the room in which we work, is 
almost equal in intensity—or, rather, voltage 
_to that of the primary voltage, and it only 


The secondary radiation 


needs the use of the fluoroscope to deter- 
mine or differentiate the difference between 
these two types of radiation—that above 
and that below the diaphragm. By placing 
the tube in a room lead-lined throughout, 
with an opening through which the primary 
radiation passes, such a test can easily be 
made. 

I do not mean to belittle in any way pro- 
tection above the diaphragm, because it is 
important, of course, but I believe that if 
we pay more attention to that radiation after 
it passes through the diaphragm—the secon- 
dary radiation, in other words—we will 
come pretty near to providing protection 
from stray radiation above the diaphragm. 
The matter of protection certainly is worthy 
of careful consideration, and any type of 
protection which can be made use of, either 
above or below, is certainly useful. The 
only fear I had, or the most important fea- 
ture which came to my mind, in listening 
to the paper, was that we should lose sight 
of the importance or forget the importance 
of protection from that radiation which re- 
sults from secondary radiation below the 
diaphragm. 


Dr. Hans A. Jarre (Detroit): 
you will not object when, as one of the first 


L hope 


men to use line focus tubes, I say a few 
words on this subject. I had the pleasure 
of a long unofficial connection with the firm 
of CH. F. Miller, in Hamburg, where 1 
helped a little with the development of the 
line focus tube. I regard part of the dis- 
cussion we have heard to-day as an attempt 
at sidetracking the true issue. We wish, 
rather, to hear about properties and qualities 


of tubes and foci and not general rules of 
We know those. We want to 
hear about self-protecting tubes and im- 
provement of foci. I am convinced that, if 
properly used, the line focus tube is far su- 
perior to those now in use in this country. 
I must emphasize—if properly used—and 
not under certain specified conditions which 


protection. 


are suitable for one particular purpose only. 
[ have nothing to add so far as the qualities 
of a self-protecting tube are concerned. | 
recommend what Dr. Hirsch has pointed 
out before, that the Society, preferably in 
co-operation with the other societies devot- 
ing their efforts to roentgenology, approach 
the Government with the request that it re- 
move the prohibitive tariff on all European 
tubes of the hot cathode type, a tariff which 
prevents us from importing them at an eco- 
nomic price. 


Dr. I. S. Hirsch (New York): I first 
want to pay my respects to the Dutch genius 
which made this type of tube possible. In a 
sense, we are indebted to the Dutch for hav- 
ing given us the man who discovered the 
X-ray—Ro6ntgen’s mother came from Hol- 
land—and now we owe them another debt 
of gratitude because of this development in 
tube construction, the most radical since Lil- 
lienfeld’s first demonstration of the hot 
cathode tube. 

I have had experience with three types 
of Metalix tubes. The radiator and the 
water-cooled radiographic types of tubes, it 
seems to me, have many advantages over 
the hot cathode tubes we have been using 
for radiography. 

First, there is the simplicity of manipula- 
tion. You have outwardly a simple metal 
evlinder which can be easily clamped to any 
part of your apparatus. One needs no 
lead shields or lead glass bowls or leaded 
boxes. The tube is light and needs no 
heavy counterweighting, and when it comes 
generally into use it will revolutionize the 
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Fig. 1. Mesh. 
Fig. 2. Metalix Radiator. Fig. 3. Coolidge 5-30. 
Fig. 4. Metalix W.C. 10 K.W. Fig. 5. Coolidge Universal. 
Fig. 6. Miller 1000 ma. Fig. 7. Coolidge 5-100. 
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construction of fluoroscopes, tables, and 
tube stands. For instance, I use a serialo- 
graph plate changer for making twelve ex- 
posures on a 14 X17 film. I have the Me- 
talix tube clamped to the table. It is not an 
ynusual experience for me to make twelve 
exposures On one film and to repeat that 
six or seven times in succession day after 
dav. I have had this tube in use for a year 
and a half and it gives just as sharp radio- 
graphs and is just as useful as when first 
used. 

The second point is safety: the tube is 
safe, safer than are ordinary Coolidge tubes 
in lead glass bowls. Of course, one has to 
protect oneself, as Mr. Jerman has just 
pointed out, from the secondary radiation 
of the patient; in other words, you cannot 
throw all protection away. You still have 
to remain behind the lead screen, but the 
lead surrounding this tube is quite sufficient 
to protect one from the direct and indirect 
radiations emanating from the tube. 

Thirdly, its practicability. In a fluoro- 
scope, no dark box or bowl is necessary. 
The light of the filament itself does not in- 
terfere. 

Fourthly, its efficiency. The tube belongs 
to the so-called line focus type, which per- 
mits a large amount of energy input and at 
the same time gives exceedingly sharp ra- 
diographs. We made some pin-hole studies 
of the effective diameters of the focal spots 
of Metalix, Miiller, and Coolidge tubes. 


FOCAL SPOT DIAMETERS MEASURED FROM 


PIN-HOLE CAMERA RADIOGRAPHS 
mm. 


- 


.. mm. 


Metalix Radiator.....................: 
| 
Metalix W.C. 10 K.W 

Miiller 250 ma 

Coolidge Universal 

Miiller 1,000 ma 

Coolidge 5-100 


2 
J 
2 
) 
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The diameters of the Metalix Radiator 
and the Coolidge 5-30 are almost the same, 
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but the Metalix Radiator will take 60 mil- 
liamperes at 60 K.V. effective, with no ap- 
parent change in focal area. 

We also made wire mesh tests of these 
tubes. It is clear from the radiographs that 
the Metalix and Miiller tubes are far supe- 
rior to the Coolidge tubes of similar ca- 
pacity. 

The accompanying illustrations (Figs. 1 
to 7) show the appearance of wire mesh 
placed midway between the target and film 
with the tubes indicated. In the case of the 
Metalix and Miiller tubes the definition is 
much better in one direction than in the 
other. This is due to the fact that the ray 
bundle from these tubes is rectangular, not 
circular. 

From these radiograms and from the 
focal size determinations mentioned above 
it is clear that the poorest definition obtain- 
able with a Metalix or Miiller tube is far 
superior to that obtainable with a Coolidge 
tube of similar capacity. 

I think a remarkable development is 
shown in the rotating target tube with which 
I have, as yet, had no experience. It will 
permit an energization almost unlimited, and 
make possible a great many radiographic 
maneuvers we have not been able to carry 
out until now. I have had some experi- 
ence with the water-cooled therapy tube. 
We have in one 
It is suspended by a simple clamp 
In an 


installed this new tube 
room. 
from the ceiling, as is the reservoir. 
adjacent room we have the old type of ap- 
paratus. It happens to be one of those 
enormous drums in which the tube has been 
placed, from which the air is removed by a 
pump arrangement. Well, it needs only one 
look into both of these rooms to convince 
oneself how the whole problem of deep 
therapy has been simplified. When the tube 
is energized near 200 K.V., the water in the 
reservoir steams continually, but the tube 
operates smoothly with definite certainty, 
with no marked fluctuation; with 175 K.V., 
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constant potential and 2.5 milliamperes of 
current, it can operate all day with almost 
constant reading. It is a tremendous ad- 
vance, it seems to me, to be able to discard 
all this clumsy paraphernalia in the way of 
protective shields and enormous tube 
stands, and simply clamp your tube by a 
wooden clamp to any portion of your struc- 
ture and proceed with your treatment. Pro- 
tection from the secondary radiation. must, 
of course, be afforded. 

It is to be regretted that we, in this coun- 
try, cannot generally avail ourselves of this 
very great advance in tube construction. 
We can get these tubes only by subterfuge 
and with difficulty. When you consider 
that we are engaged in a humanitarian work, 
that we desire these instruments not for any 
material gain but for the purpose of help- 
ing the sick in the simplest, surest, and best 
way possible, such restrictions as are now 
imposed for any reason whatsoever on the 
free importation and use of what the best 
minds in the world have created to help us 
in our work, I say, are unjust, iniquitous, 
and unwarranted. I have a feeling that if 
an organization such as ours presented this 
problem in its proper light to the authorities 
in Washington, all such restrictions would 
Something 


be either eased or removed. 
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ought to be done in this matter at once We 
have been talking about it long enough, 


Dr. Bouwers (closing): I wish to thank 
you for the appreciative words I have heard 
—I am really very thankful for them. If] 
may answer one question—or rather, not a 
question but the words of Mr. Jerman about 
secondary radiation—I can only emphasize 
that what he said is quite true, that we have 
to take care of secondary radiation. But 
we have tested the intensity of the radiation 
in a number of X-ray rooms with bad pro- 
tection boxes and we have also measured 
the intensity in X-ray rooms with the Me- 
talix tube and found that radiations in these 
cases were of entirely different order. | 
shall try to publish some exact figures in 
RapIoLocy, but I may say now that in many 
cases the secondary radiation was of com- 
paratively no importance, as fifty or a hun- 
dred times more primary radiation was 
present on account of insufficient protection. 
On the other hand, if you know that the 
only source of radiation in the room is the 
patient himself, where he is hit by the ra- 
diation, one lead screen will do between the 
patient and yourself to accomplish perfect 





SURGICAL PROCEDURES IN CARCINOMA OF THE RECTUM?’ 


By FRED W. RANKIN, M.D., 


Division of Surgery, The Mayo Clinic, RocHESTER, MINNESOTA 


HE treatment of carcinoma of the rec- 

tum, whether by operation, radium, 

or roentgen ray, or a combination of 
these agents, is a vital problem, not only be- 
cause of the complex nature and likelihood 
of complications of the malignancy itself, 
but because of the apparent increase in inci- 
dence of carcinoma in this situation. My 
personal experience in the treatment of car- 
cinoma of the rectum has been entirely sur- 
gical, and yet my colleagues at The Mayo 
Clinic in the radiologic department are being 
called on more frequently to co-operate in 
the palliation in inoperable cases, and, in op- 
erable cases, in the application of radium or 
roentgen-ray treatment in the hope that its 
use May prevent more distant recurrences. 

At The Mayo Clinic the cases of carci- 
noma of the rectum have been arbitrarily di- 
vided into two distinct groups, the operable 
and the inoperable, the former being univer- 
sally recommended for surgical procedures 
and the latter treated either by a palliative 
operation, radium and roentgen ray, or by 
radium and roentgen ray alone. Thus, all 
cases which are extirpable have been consid- 
ered as surgical cases except the extremely 
occasional case in which operative interfer- 
ence is refused, under which circumstance 
radium or roentgen ray, or both, have been 
applied. 

In the selection of cases for operation and 
for treatment by radium, I believe we may 
meet on more common ground as a better 
understanding of the treatment, operability, 
and intensity of malignancy is reached. Un- 
questionably, the situation of the carcinoma 
in the upper part of the rectum or rectosig- 
moid influences markedly the operative pro- 


1tRead before the Radiological Society of North America, 
at Chicago, Dec. 3 to 7, 1948. 


cedure indicated, and, likewise, in case op- 
eration is merely a palliative measure, or in 
the event that the application of radium is 
situation of the 
growth influences the ease and technic of 
application as well as the possibility of de- 
struction of the growth by radium, since di- 
rect visual application proctoscopically un- 
doubtedly is the most advantageous means 
of obtaining its maximal benefit. 

Surgery in carcinoma of the rectum offers 
palliation in certain inoperable cases and 
cure in a high percentage of cases in which 
radical extirpation of the offending growth 
Radical 
surgical procedures offer the greatest chance 
of cure in the largest number of cases, the 
prognosis depending on many factors, the 
most important of which are the age of the 
patient, extent of time the lesion has been 
present, amount of fixation to adjoining tis- 
sues, presence or absence of metastasis, and 
the intensity of the malignancy. Carcinoma 
of the rectum, like carcinoma of other parts 
of the gastro-intestinal tract, usually is of 
the glandular type, but occasionally a squa- 


deemed more advisable, the 


may be satisfactorily carried out. 


mous-cell epithelioma or epidermoid carcino- 
ma is found. The latter type most usually 
is situated around the anus and the expla- 
nation for its origin is the same as that of 
epithelioma of the stomach or gall bladder, 
the regenerative cells of the glandular epi- 
thelium in these organs having the power to 


produce either a secretory or a protective 
Occasionally a melano-epitheli- 


epithelium. 
oma is found just inside the anal canal. 
Adenocarcinoma is present in the rectum in 
all of its forms, namely, papillary, polypoid, 
infiltrating, “napkin- 
The presence of in- 


ulcerating, 
ring,” and so forth. 


mucoid, 


fection and degeneration, as well as ulcera- 
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tion, is almost universally noted. The dif- 
ferentiation of the cells in adenocarcinoma 
of the rectum, and their arrangement in 
glandular or acinous formation, indicate the 
intensity of the malignancy. It has been the 
custom in the Clinic to grade all these car- 
cinomas according to Broders’ grading of 
malignancy, a decision which has been of 
enormous help in arriving at a prognosis in 
this type of case. 

Broders’ index of malignancy, the result 
of many years’ study of more than 2,000 
malignant growths, has resulted in their be- 
ing graded in four different degrees of ma- 
lignancy. The basis of the index depends 
on the fact that the more a neoplastic cell is 
differentiated or approaches in structure a 
normal cell, the lower its degree of malig- 
nancy, and, conversely, the more malignant 
the tumor, the more differentiated or em- 
bryonic are its cells. In carcinoma, graded 
1, about three-fourths of the structure con- 
tains differentiated cells and about one- 
fourth contains undifferentiated cells, while 
in malignancy, graded 4, practically all the 
cells are undifferentiated. Between these 
two extremes, Grades 2 and 3 rest, the for- 
mer containing about one-half differentiated 
and one-half undifferentiated cells, and the 
latter containing about one-fourth differen- 
tiated undifferentiated 


cells. 


and three-fourths 
I do not believe that any other ad- 
vance in pathology of recent years has been 
so important from the standpoint of prog- 
nosis as this significant work of Broders’, 
which has been repeated and substantiated 
by Martzloff. 

The origin of a great many carcinomas of 
the rectum undoubtedly is in adenomatous 
polyps and small adenomas which are fre- 


A strik- 


ing example of the incidence of malignancy 


quently found in the large bowel, 


developing on multiple polyps is seen in co- 
lons which are the site of these huge, mul- 
tiple, pedunculated polyps through their en- 


tire length, In approximately 50 per cent 
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of such ailments, malignant degeneration re- 
sults, even in young persons. Only recently 
I operated on a girl aged twenty-two with 
a history of symptoms dating back only six 
months. At exploration I found multiple 
polyps with two degenerating areas, one at 
the splenic flexure and one at the hepatic 
flexure, with definite metastasis to the liver. 
The change from benign adenomas to malig- 
nancy takes place more often at the periph- 
ery than at the base, and mitotic figures may 
or may not be numerous, showing advanced 
differentiation. 

Metastasis to the liver, of course, rules 
out operative interference, and only palli- 
ative measures, either surgical or otherwise, 
may be offered to such sufferers. On the 
other hand, it is not necessary to consider 
all fixed or adherent carcinomas of the rec- 
tum or large bowel as inoperable in the ab- 
sence of metastasis to the liver, because 


huge technical feats are frequently possible 


with satisfactory end-results, especially if 
the growth is of a low grade of malignancy. 
I am confident that fixation of rectal and 
rectosigmoidal carcinomas in most instances 
is due more often to inflammatory changes 
around the growth than to adhesion, and 
frequently, following drainage operations 
and local applications of medicaments to the 
growths to reduce the infection, one finds a 
supposedly inoperable growth to be resect- 
able and often curable. The presence of 
malignantly infected lymph nodes obviously 
reduces the chances of a satisfactory out- 
come, On the other hand, until the node is 
subjected to microscopic examination, the 
presence of malignancy may not be arbitra- 
rily asserted. Palpation in most instances re- 
veals a hard, shotty node in immediate jux- 
taposition to a carcinomatous growth, but 
frequently hard lymphatic growths are 
found microscopically to be inflammatory. 

Unquestionably, the best outlook in the 
surgical treatment of carcinoma of the rec- 
tum attends that favorable group of cases in 
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which operation may be performed early, 
the growth is movable, the lymphatics are 
t involved, and after resection has been 


no 
ormed, the growth is found to have in- 


perf 


yaded only the musculature of the colon. 
The mortality following operation in this 
croup is low, the end-results are satisfac- 
5 


torv, and the percentage of cures high. This 
is the group in which one expects cures of 
five or seven years, or even longer. The op- 
erative mortality should be around 5 per 
cent, regardless of the type of operation em- 
ploved and provided an adequate and sen- 
sible selection of cases is made. 

Fortunately, in all carcinomas of the rec- 
tum, metastasis is a slow process and lym- 
phatic involvement does not occur early. 
This fact alone undertake 
many advanced cases in the hope of eradi- 
cating the local malignancy entirely. Ob- 
struction and blood in or on the stool are the 
most common symptoms which send a pa- 
Ob- 


struction is most common at an early stage 


urges one to 


tient to a physician for examination. 


in rectosigmoidal carcinoma because here 
the bowel normally is smaller in lumen and 
because fixation to the promontory of the 
sacrum is the rule. Increasing constipation 
and difficulty in defecation early call atten- 
tion to a pathologic process in the bowel and 
urge investigation. Growths at the rectosig- 
moidal juncture demand an entirely differ- 
ent tvpe of treatment surgically and are the 
most inaccessible for local applications of 
radium of any growths in the lower portion 
of the bowel. 

In cases of inoperable carcinoma, surgical 
procedures are usually confined to a drain- 
age operation which either relieves obstruc- 
tion only or relieves obstruction and per 
mits the application of radium through the 
colostomy opening. Colostomy, either as a 
single stage of a graded operation or as an 
adjuvant to subsequent treatment, frequent: 
lvis a problem not readily decided. An ar- 
tiieial anus, placed anteriorly, uncontrol- 
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lable, and, at the same time, visible to the 
eye, is a harassing combination for most pa- 
tients unfortunate enough to need it. On 
the other hand, with satisfactory care and 
a little patience, one may frequently have a 
comfortable existence not incompatible with 
social or professional duties to which one 
was formerly accustomed. 

Colostomy as an aid to the application of 
radium in inoperable or borderline cases is 
essential only in the presence of obstruc- 
tion or of rectosigmoidal growth. It seems 
certain that direct application of radium to 
the growth under visual guidance is the ideal 
way to use it and in a case in which a colos- 
tomy opening has been made through which 
the radium may be applied to a rectosig- 
moidal growth or through which irrigations 
may be made to reduce local infection, it is 
essentially a satisfactory procedure even 
though palliation is all that is aimed at. It 
is often difficult to decide in a given case of 
rectal carcinoma whether colostomy should 
be performed in the absence of marked ob- 
struction, or whether local treatment should 
be applied proctoscopically. My own opin- 
ion is that if the growth is inoperable the 
application of radium without colostomy is 
perhaps more satisfactory in a greater num- 
ber of cases, provided obstruction is not a 
feature. Persons who have 
metastasis to the 
and painlessly unless the local growth at- 


prominent 
liver die comfortably 
taches itself to some vital organ, such as the 
bladder, or metastasizes to the spine, and tor 
this 
growths is not universally indicated. On the 


reason colostomy in unobstructed 
other hand, if obstruction is imminent, a 
separate drainage procedure is decidedly ad- 
vantageous. It should be noted that the ini- 
tial action of radium produces edema and 
inflammatory changes, which in the presence 
of marked obstruction may change this nar- 
rowing to complete stenosis. Il have twice 
been called on to perform colostomy follow: 


ing local application of radium to advanced 





210 


carcinomas of the rectum which produced 
such reaction as to shut off completely the 
lumen of the bowel. 

That the end-results following radical 
surgical procedures in combination with 
other therapeutic agents compare favorably 
with the end-results in carcinoma anywhere 
else in the body is undeniable. In a group of 
598 cases of carcinoma of the rectum recent- 
lv studied at The Mayo Clinic, the malig- 
nancy being graded after Broders’ method, 
it was found that the percentage of cases 
in which metastasis was present increased in 
direct proportion to the grade of malig- 
nancy and absence of metastasis increased 
in inverse proportion to it. The grade of 
malignancy was found also to influence the 
ultimate result following operation, the per- 
centage of total good results decreasing in 
inverse proportion to the grade of malig- 
nancy and the percentage of total bad re- 
sults increasing in direct proportion to it. 
In the cases in which metastasis was pres- 
ent, the total of good results was 20.68 per 
cent; the total of the poor results was 79.31 
per cent. In the cases in which metastasis 
was absent, the total of good results was 
57.87 per cent; the total of poor results was 
42.12 per cent. In this group of cases it was 
also found that the results obtained in cases 
in which malignancy was graded 1, with 
metastasis, were almost as good as in cases 
in which malignancy was graded 3 and 4, 


without metastasis. The results obtained in 
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cases in which malignancy was graded 4 and 


metastasis was present were Very poor. Ip 
this series the average duration of life afte, 
operation was influenced by the grade of 
malignancy, as shown by the fact that the 
average duration decreased as the grade of 
malignancy increased. 

It seems to me that the essential feature 
of the treatment of carcinoma of the rectum 
is the diligent application of all therapeutic 
measures available for its eradication and 
prevention of recurrence. Better under. 
standing of the intensity of malignancy by 
the application of Broders’ grading unques. 
tionably will aid in the selection of cases 
for treatment by operation or radium or a 
combination of both. The fact that has been 
emphasized by Bowing that high-grade ma- 
lignant growths, graded 3 and 4, are more 
radiosensitive than those graded 1 and 2 
urges the application of this agent to such 
growths, either pre-operatively, without op- 
eration, or post-operatively, both as pallia- 
tion and cure. Co-operative management 
has reduced the operative mortality to a rea- 
sonable percentage and has permitted the ex- 
tension of radical measures in extirpation. 
Similarly, a better understanding of the 
uses, indications, and reactions of radium 
and roentgen ray will permit segregation of 
suitable cases, which will assist in the de- 
velopment of more hearty co-operation be- 
tween the surgeon and radiologist in com- 
bating this unfortunate condition. 
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THE X-RAY EXAMINATION OF THE HEART IN BERIBERI 


By CHESTER S. KEEFER, M.D., and C. K. HSIEH, M.D., Peptnc, Cuina 


From the Departments of Medicine and Roentgenology, Peking Union Medical College, 
Peping, China 


OR some time, we have been interested 
in following the changes which occur 
in the size and configuration of the 
heart in patients with beriberi. One of the 


best methods of doing this is by means of 
repeated teleoroentgenograms. 

In this paper we wish to present the re- 
sults of a roentgenologic study of the heart 
in patients with beriberi. Some had symp- 
toms of cardiac insufficiency, others had not. 


METHODS OF STUDY 


The patients were all resident in the hos- 
pital. The clinical course and treatment 
have been described in detail elsewhere (1). 
The patients were examined with the fluoro- 
scope in order to determine the position and 
mobility of the diaphragm, the movement of 
the heart, and condition of the retrocardiac 
space as viewed in the oblique positions. 

Teleoroentgenograms were made at dif- 
ferent intervals during the course of the 


illness. The changes in the size and con- 


Fig, 1.1, 
vation, 


First day of observation 


Kighth day of obset Fig. 1-8 


figuration were noted. The level of the 
diaphragm, the transverse diameter, and the 
width of the shadows at the base were meas- 
ured. The surface area of the heart was 
also determined and compared with the cal- 
culated normal, according to the method de- 


scribed by Hodges and Eyster (2). 
RESULTS 


The results of the measurements of the 
heart in patients with and without cardiac 
insufficiency are recorded in Tables I and II. 
The changes in the size and configuration 
of the heart can also be followed by re- 
ferring to Figures 1, 2, 3,4, 5, and 6. The 
latter, a single examination, is presented to 
illustrate the configuration which is common, 
and which may be confused with that of 
mitral valvular disease. 

Diaphragm.—We did not observe pa- 
ralysis of the diaphragm in any of our cases. 
The position of the two sides of the dia- 


phragm was normal, and any change in the 


Sixteenth day of ob 
servation 
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Fig. 2-A. 
observation. 


First day of observation. 


configuration of the heart which was noted 
could not be attributed to a change in the 
level of the diaphragm. 

Heart of the 


heart of patients with cardiac insufficiency 


Size.—The examination 
(see Figs. 1. 2, 3, 4+) showed that it was en- 
larged to both the right and left of the 
median line. There was enlargement of 
both the right auricle and ventricle, and an 
increase in the width of the shadow in the 
This latter 
shadow was due to an enlarged conus arte- 


region of the pulmonary artery. 


riosus, pulmonary artery, and right ventricle. 





Ovservalion 


Vig, 3-A, Sx 


servation 





Fourteenth day otf 


yventh 


Fig. 2-B. Twenty-fourth day 
of observation. : 
The heart was enlarged outward and Up- 
ward, and assumed the form characteristic 
of right-sided cardiac enlargement. 

There was also enlargement of the shad- 
ow at the base of the heart, due to a dilated 
With the dilatation of 
the right auricle, the shadow cast by the 


superior vena cava. 


superior vena cava becomes more conspict- 
ous. This is well illustrated in Figures | 
and 5. 

The transverse diameters varied from 118 
cm. to 16.3 cm. The heart size when com- 


pared with the calculated normal varied 
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Fig. 3-B. Twenty-fourth day ot 
observation. 
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Fig. 4. First day of observation. 


from 20 to 51 sq. cms. above normal. Pleural 

effusion was present in four cases. The 

lung fields in the other cases were clear. 
The left auricle and ventricle were not 


conspicuously enlarged when examined in 
the right and left anterior oblique positions. 

During the course of the disease, the most 
dramatic changes occurred in both the size 
and configuration of the heart. Following 
rest in bed and anti-beriberi diet, supple- 











Fig. 4-4. Fifteenth day of ob- 
servation. 


mented by veast, the size of the heart dimin- 
ished rapidly, the shadows at the base be- 
came less conspicuous, and the heart as- 
sumed its normal configuration. 

In some patients the heart did not become 
normal in size for from six weeks to two 
months, in others the size diminished within 
from seven to ten days. 

The patients without cardiac insufficiency 
frequently show cardiac enlargement (see 


Fig, 5-4, Fifth day after be Fig. 5-B. Fifteenth day 
ginning treatment, beginning treatment 
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Figs. 5 and 6), although not as constantly as 
in the patients with heart failure. (See Table 
II.) 

Previous observations of the roentgeno- 
logic findings of the heart in beriberi have 
been recorded by Reinhard (3), Aalsmeer 





Fig. 6. 


and Wenekebach (4), Miura (5), Ido and 
Watanabe (6), and Kepler (7). All of these 
authors emphasize the fact that there is con- 
siderable right-sided enlargement and that 
the heart decreases in size following specific 
therapy. 


SUMMARY AND CONCLUSIONS 


(1) The heart was enlarged in all cases 
of beriberi with cardiac insufficiency, 

(2) There was considerable cardiac en- 
largement in some patients without cardiac 
insufficiency. 

(3) The enlargement was principally 
right-sided, involving both the right aurick 


and ventricle, and the pulmonary artery was 


quite prominent in many. 

(4) There was enlargement in the region 
of the superior vena cava. This shadow 
diminished with the decrease in the size of 
the right auricle. The left auricle and ver- 
tricle were enlarged to a lesser degree. 

(5) The size and configuration of the 
heart changed completely following treat- 
ment, and assumed a normal size and shape 
after a varving length of time. 
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THE VALUE OF ROENTGENOLOGIC EXAMINATIONS IN 
OTOLARY NGOLOGY* 


By VAL H. FUCHS, M.D., F.A.CS. 
New Orveans, La 


HE modern, practical, and scientific 
otolaryngologist must to-day look upon 
roentgenologic examination as an in- 
dispensable adjunct to his diagnostic arma- 
To be without the services of 


mentarium. 
an expert radiologist places the otolaryngol- 
ogist in a position equivalent to that he 


would have occupied in practising his spe- 
cialty a decade or more ago. We must al- 
ways be grateful to the early pioneers in 
X-ray work, who experimented with and 
perfected the different technics which now 
contribute so much to the diagnosis of path- 
ologic conditions in the ear, nose, and throat. 
Without this aid, diagnoses would, on num- 
hers of occasions, be inaccurate and even 
impossible. 

The sinuologist who attempts diagnoses 
and pre-operative examinations without the 
aid and assistance of the radiologist has not 
worked up his cases properly and should 
wnder no conditions attempt to operate. On 
the other hand, we must not go to the op- 
posite extreme and expect the X-ray find- 
ings to make the diagnosis for us. It is 
only through the proper correlation of our 
clinical and radiological findings that we 
can and should arrive at our diagnoses. Just 
at this point let me stress the fact that writ- 
ten reports of X-ray findings can never, 
under any circumstances, equal the shadow- 
box examination of the plates by the oto- 
laryngologist himself, in co-operation with 
the radiologist. The discussion of the plate, 
irom the clinical point of view by the sur- 
geon and from the X-ray point of view by 
the roentgenologist, will often clear up hazy 


'Read before the Radiological Society of North America 
at the Thirteenth Annual Meeting, at New Orleans, De- 
cember, 1927. 


If it 
is impossible to hold such a conference, the 


and difficult problems of diagnosis. 


rhinologist should become proficient in the 
reading of his plates and should insist that 
all plates accompany the written report of 
the radiologist. We must not stop here, but, 
in the words of Shea, “We should give the 
roentgenologist the advantage of the knowl- 
edge obtained by a post-operative reading 
of the plate. ‘Reading into’ a post-operative 
picture can be the means of ‘reading ovt’ 
of future picture findings that would other- 
wise have been missed.”” As an example: 
About two years ago, while examining an 
X-ray film of the sinuses, we noticed a 
definite rounded shadow in one of the antra, 
which we were at a loss to explain satisfac- 
torily. Post-operatively, we knew definitely 
that this shadow was due to a large pedun- 
culated polyp lying on the floor of the an- 
trum, and this observation has been excep- 
tionally useful on several occasions since. 
This can all be summed up by quoting an 
article of Grier’s, which appeared in 1925: 


“There is probably no other branch of roent- 
genology that has passed through such a try- 
ing period in an effort to gain a little knowl- 
edge. The main reason for the difficulties 
which have been encountered and the mis- 
takes which have been made has been a lack 
of knowledge of roentgenology on the part of 
the rhinologist and an utter ignorance of rhi- 
nology on the part of the roentgenologist. Up 
to the present, little attempt has been made to 
rectify this serious drawback. The rhinolo- 
gist has apparently been content to relegate the 
X-ray to a very minor place in sinus diagnosis ; 
and the roentgenologist has a very confused 
idea as to just what the surgeon expects from 
him and how he can be of assistance. The 
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whole situation needs to be very carefully gone 
into in an effort to find some common ground 
on which the two specialists can meet. It 
seems improbable that the greatest good can 
be obtained either by the rhinologist reading 
his own plates, or by the roentgenologist at- 
tempting to make the diagnosis. In the first 
instance, a lack of knowledge of roentgeno- 
logical findings in general and an experience 
limited to the practice of one individual, even 
if large, would seriously handicap a rhinolo- 
gist acting as his own roentgenologist. In the 
second instance, the roentgenologist is more 
seriously handicapped than his confrére, as a 
complete diagnosis can seldom, if ever, be 
made without the history, symptoms, and 
physical findings. As an illustration of this 
point, I would call attention to the fact that 
an antrum filled with pus as the result of an 
‘ acute infection, a condition which has perhaps 
been present for a week or so, looks no dif- 
ferent on a roentgenogram from an old 
chronic empyema of the antrum which has 
possibly been present for years. However, 
from the standpoint of the rhinologist, I as- 
sume that the differentiation must be quite im- 
portant. If sinus roentgenology is ever to be- 
come the valuable adjunct in diagnosis which 
I believe is possible, the roentgenologist must 
have a better knowledge of sinus pathology 
and must understand more definitely from the 
rhinologist just what he expects to find out 
from the X-ray examination. The rhinologist 
on his part can greatly aid the roentgenologist 
by giving him more operative findings, so that 
he may gradually accumulate positive knowl- 
edge that certain definite X-ray findings ac- 
company specific pathology as demonstrated 
on the operating table.” 


We should have our plates made, always, 
if possible, by the same radiologist, or by 
radiologists who at least use the same tech- 
nic for taking the plates. In this way only 
can we become proficient in interpreting 
what we see, and we otolaryngologists will 
not be prone to shift the responsibility to 
the radiologist for the final diagnoses in our 
difficult cases. 
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Various technics have been adopted fo; 
the taking of sinus plates and different me 
have different ideas as to their usefulnes 
and accuracy. No matter what your prefer. 
ence is, learn to interpret your findings cor. 
rectly, and be sure that your method shows 
all that can be shown. Most of the rhinob. 
gists in New Orleans are partial to the 
Granger technic, and it is right that they 
should be, for we feel that by this method 
we are getting the most out of our examina. 
tions. If any criticism of the method can 
be made, it is that at times it shows too 
much, and may be confusing to the beginner 
in this particular method. By all means in. 
sist on a lateral view of every case of sus- 
pected sinus infection, for frequently remote 
lesions, such as brain tumors, gummas, pitui- 
tary disturbances, etc., give evidences of in- 
tracranial pressure or changes in the bones 
of the skull which will clear up some ob 
scure diagnosis. Again a lateral view, as 
brought out by Dupuy, will give us an op- 
portunity to measure the distances of the an- 
terior wall and posterior wall from the an- 
terior nasal spine. This is an invaluable aid, 
particularly in those cases where a large pos- 
terior ethmoid cell almost completely hides 
the anterior sphenoidal wall. In operating, 
we may get into this cell and feel certain 
that we are in the sphenoid, when, as a mat- 
ter of fact, we have not even entered the 
anterior surface. Some months ago a case 
presented itself that admirably showed the 
advantages of these measurements. Several 
rhinologists were shown a case, during an 
operation, and they all readily agreed that 
the sphenoid sinus was wide open, yet, upon 
measuring, we found that only the anterior 
wall had been reached and the sinus had not 
been opened at all. Knowing the distance 
of the posterior wall, a punch forceps was 
pushed through the anterior surface without 
any hesitancy and the deep cavity of the 
sphenoid found. Since this experience, the 
question of how many posterior ethmoid 
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FUCHS: 
cells are opened for the sphenoid has con- 
stantly been in our minds. 

The Granger position for sinuses has ad- 
vantages, to my mind, not obtained by any 


other method. This can best be illustrated 


by the following case: 

“Female, aged 43 years, was admitted to 
the hospital with a temperature of 104 de- 
grees, high leukocyte count, cellulitis of the 
left side of the face and complete occlusion 
of the left naris. The nose was so com- 
pletely blocked that it was with difficulty 
that cotton and cocaine-adrenalin packs 
could be placed. Clinical diagnosis: Pan- 
sinusitis, with rupture of antral wall and pus 
in cellular tissue of cheek. Roentgen find- 
ings: The left sphenoid is opaque in both 
the Pfahler and Pirie films. Roentgen diag- 
nosis: Pathology of left sphenoid. In the 
Granger film the G-line is clearly visible on 
the left side; less dense and not so clearly 
outlined on the right side. Roentgen diag- 
nosis: No pathology of left sphenoid. Hy- 
perplastic sphenoiditis on the right side. The 
sphenoid appears quite clear in the lateral 
film. Operative findings: Pus found in left 
frontal, maxillary, and ethmoids, but no pus 
in left sphenoid. It did not seem possible 
that the sphenoid could escape infection with 
the amount of pus present in all other si- 
nuses and the inadequate drainage, and for 
this reason the sphenoid was opened. The 
right sphenoid was later opened and a hy- 
perplasia of the mucous membrane found. 

It is surprising how many cases of ob- 
sure headache will show a_ hyperplastic 
change in the sphenoid by the Granger meth- 
od, when all other methods are negative. At 
this point let me sound a warning, that every 
case of hyperplastic sphenoiditis that we see 
in the roentgenogram does not have to be 
operated upon, and a number of these cases 
will clear up under proper medical treat- 
ment. The use of lipiodol, injected into the 
sinuses, has not been very successful in my 
hands, and at the present time I have dis- 
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carded it. Possibly with further efforts and 
study it will be of some service. In using 
the Proetz method of getting lipiodol into 
the posterior ethmoids and sphenoids, I have 
never been successful in a pathologic case. 
This may be due to some error in technic, 
but I am inclined to believe that with a 
marked hyperplasia of the mucous mem- 
brane of the sphenoids, the normal opening 
is closed, partially at least, and it is a diffi- 
cult problem to get your oil through this 
opening by air displacement only. This 
method seems to have been quite satisfac- 
tory in the hands of Proetz. By the in- 
jection method, I have been able to demon- 
strate, on several occasions, a large posterior 
ethmoid cell, placed directly in front of the 
sphenoidal wall. 

In nasal fractures it is always a good 
policy to make roentgenographs, for imper- 
fect apposition can be seen quite readily and 
it is at times difficult to gauge the apposi- 
tion of the fragments by palpation, partic- 
ularly when one sees his cases after swelling 
and ecchymosis have set in. 

Again, in the field of otology the value 
of roentgenology is unquestioned. For our 
purposes at Charity Hospital we use both 
the Law and the Arcelin positions. In the 
Law position the plate shows clearly the pos- 
terior canal wall and the anterior sinus wall, 
and gives a very fair idea of the distance 
that separates them. The periantral cells 
can be fairly well made out, but the zygo- 
matic and tip cells are merged. In the Arce- 
lin position the superior semicircular canal, 
the internal and auditory canals, the middle 
ear, and the periantral, zygomatic, and tip 
cells can be clearly seen. It seems almost 
useless to say that both mastoids should be 
taken, so that the diseased can be compared 
with the normal side. At times the repeated 
X-ray examination of a mastoid will show 
the progress or arrest of the infection and 
will be a valuable aid in our decision as to 
whether or not to operate. A haziness of 
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the field is indicative of a congestion or hy- 
peremia, but as the cell trabecule are grad- 
ually destroyed and the walls break down 
and there is a marked clouding of the view, 
we know that a purulent exudate has 
formed. The Arcelin position has been 
quite serviceable in distinguishing an ex- 
ternal otitis from a true mastoiditis. As an 
example of this, Granger reported one of 
my cases as follows: 

A negro man was admitted to a surgical 
ward because of a large fluctuating swelling 
in the right side of the neck. Cervical 
abscess was diagnosed, and caries of the cer- 
vical spine was suspected. He was sent to 
the Department of Roentgenography for 
study. On account of pain, swelling, and 
rigidity of the neck, a true lateral view could 
not be made. Fortunately, the slightly ob- 
lique roentgenogram which was made in- 
cluded the right mastoid process, and we 
noticed the thickened cortex and the absence 
of the tip. Suspecting a Bezold mastoid, 
with cellulitis of the neck, we instructed the 
technician to make a complete mastoid ex- 
amination. The Law view shows unques- 
tionably some disease of the right mastoid, 
and, with the history, one would be inclined 
to dismiss the case as one showing sclerotic 
changes due to chronic low-grade infection, 
which was probably cured. However, in the 
Arcelin position the eroded process, the ab- 
sent tip, the condensing osteitis, with central 
channel and the clear mastoid cells, left no 
doubt in our minds that this was a typical 
Bezold mastoid. The mastoid abscess, hav- 
ing perforated the tip of the process, the 
cells drained into the cellular tissue of the 
neck, causing the large abscess in that re- 
gion. This explained the clear mastoid cells 
and the healthy looking ear drum. A more 
careful history was obtained from the pa- 
tient, and it was then ascertained that about 
five weeks prior to his admission to the hos- 
pital he had suffered intense pain in the 


right ear for four or five days. This pain 
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disappeared as suddenly as it came. leaving 
some stiffness of the right side of the neck 
A few days later he noticed a small Swelling 
just below the mastoid process. The jp. 
creasing pain, stiffness, and swelling of th 
right side of his neck compelled him ty 
apply to the hospital for treatment. The 
patient was transferred from a surgical sery. 
ice to the Otolaryngological Department, a 
mastoidectomy performed, and the roentgen. 
ray finding confirmed. 

It is Granger’s opinion that the petrous 
bone view (Arcelin) is far superior to the 
lateral oblique (Law) in diagnostic value. 
but it is more difficult and tedious to make 
and it cannot be made at all with patients 
who are unruly, very weak, very septic, or 
who have very short necks, and, because it 
overcomes these difficulties and limitations, 
Granger now uses and recommends his own 
position for making petrous bone views. 
The Law position has an advantage in that 
it will give one a very good idea of the 
distance separating the anterior sinus wall 
from the posterior wall of the auditory 
canal. 

In our foreign-body work in the lungs, 
trachea, and esophagus, we must rely almost 
entirely on radiology for our diagnosis. We 
must never let a suspected case of foreign 
body get by without a_ roentgenograph. 
Opaque objects are very readily seen and a 
proficient roentgenologist should have little 
difficulty in giving us the position, shape, 
location, and condition of the structures dis- 
tal to the foreign-body impaction. In cases 
of non-opaque foreign bodies this is not al- 
ways so easy, particularly such bodies as 
peanuts, kernels of corn, beans, watermelon 
seeds, etc., in the bronchi. Here we have to 
depend more on the character of the sur- 
rounding tissues, and, even then, it is im- 
possible to state definitely that a foreign 


hody is or is not present. Every means at 


the roentgenologist’s command should be 
used to locate foreign bodies, and, where 
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il history points to a positive case, 
be exceptionally guarded in his 
a foreign body go undiagnosed. 


the clinic 
he should 


opinion lest 
Any change in the lung structure, such as 


obstructive empyema and atelectasis accom- 
ied by changes in the diaphragm, heart, 


pani 
shadows of the great vessels, should be 


and 
regarded as evidence of an obstructive, non- 


opaque foreign body, blocking the bronchus 
at some point along its course. Peanuts, 
beans, etc., usually give the definite charac- 
teristic picture of localized pneumonitis. 

In cases of long-standing foreign bodies, 
the report of the radiologist in regard to the 
lung structure, such as abscess-formation or 
consolidation, would help the bronchoscopist 
a great deal in planning his mode of attack 
on the particular object. On rare occasions 
the fluorescope may be of great help, in 
combination with bronchoscopy, in remov- 
ing certain foreign bodies, but not many 
hospitals are equipped for this purpose. 
\ioreover, it is not without its dangers, par- 
ticularly when inflammable anesthetics are 
used and the patient and table are not prop- 
erly insulated. 

Some months ago | saw an elderly woman 
who gave a history of having swallowed a 
peach-stone and since then had been unable 
to swallow. Fluoroscopy and a roentgen- 
ograph showed nothing, but as soon as a 
bismuth meal was given and another film 
taken, the stone showed up perfectly. One 
negative film in a suspected case should 
never be considered enough evidence that a 
foreign body is not present, particularly 
when non-opaque substances are suspected. 

In esophageal work, in addition to foreign 
bodies, the radiograph is of most valuable 
diverticula, 
In any 


new- 
adult 
years of age, in 


assistance in strictures, 
growths, cardiospasm, ete. 
over forty to forty-five 
whom we find some esophageal obstruction, 
which in the X-ray examination shows up 


as an irregular, nodulated mass, we must 
always be suspicious of malignancy. In 
funnel- 


contra-distinction, the smooth, 


shaped constriction is always found in 


benign strictures, cardiospasm, and quite 


frequently foreign-body stricture. By con- 
trast, diverticula show up as large, rounded- 
out pouches of the esophageal wall. 
Lipiodol injected into the lungs has now 
become of exceptiorial value in diagnosing 
bronchial lesions, and for the first time we 
have a method comparable with the con- 
trast-medium diagnosis in gastro-intestinal 
and urinary tract disease. It is now possible 
to accurately visualize dilated bronchi 
wherever they are located, and their type 
and distribution studied. 
dense pleural shadows, 
means of differentiation 
bronchiectasis, empyema with bronchial fis- 


In the presence of 
we have now a 
certain between 
tula, multiple abscess formation, and_pul- 
monary tuberculosis. 

In conclusion, let me express the hope 
that, with the cultivation of mutual confi- 
dence and habitual thoroughness between 
the radiologist and otolaryngologist, we may 
bring forth new and greater aids in the di- 
agnosis of vague and obscure conditions of 
to the end that, 
become indispensable 


our specialty, by close co- 


operation, we may 


aids to one another. 
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DUODENAL STASIS’ 


By JAMES A. EVANS, A.B., M.D., La Crosser, Wisc. 


HE occurrence of duodenal stasis in 
all its degrees is rather common in the 
writer's experience, depending to a 
great extent on how carefully he looks for it. 
Records show 41 cases in the past two and 
one-half years among about 700 studies, or 
5.8 per cent. 
Clinically the following symptoms are 


suggestive of duodenal stasis: 
1. 


Chronic dyspepsia, often associated 
with migraine, as emphasized by the French 
school, especially Duval (1). 

2. A feeling of fullness, often accom- 
panied by nausea, which usually occurs be- 
fore a meal is finished. 
and sometimes 


3. Belching 


soon after eating. 


vomiting 
The belching is usually 
prodigious. 

4. Epigastric feeling of weight, some- 
times amounting to cramping pains; more 
often immediately after eating; not relieved 
by soda or food. 

5. This distress or pain often yielding to 
the recumbent position, especially in those 
cases of stasis due to anomalous bands. 

Case (2) cites the pitfalls in the roent- 
genologic diagnosis, mentioning the fre- 
quency with which duodenal stasis occurs 
in association with pyloric insufficiency and 
too rapid delivery of barium into the duo- 
denum, and stasis from spinal pressure in 
the supine position. He states the gauge 
of stasis to be the promptness of delivery 
into and evenness of barium distribution in 
the jejunum. Concerning this latter point 
the writer is in complete accord with him, 
making it a custom to carefully study the 
delivery of barium into the jejunum, the 
presence of a six-hour gastric residue, and 
clinically the actual amount of invalidism 

iRead before the Radiological Society of North America, 


at the Thirteenth Annual Meeting, at New Orleans, Nov 
gé-Vec. 2, 1927 


imposed by the patient’s symptoms before 
suggesting surgery. 

The visceroptotic, without any objective 
cause for his duodenal stasis, has, in Wilkie’; 
hands, received the poorest result from duo. 
denojejunostomy. He found that out of 
57 cases operated on, 9 cases reported no 
improvement, and these 9 included the 
marked visceroptotics. He further states 
that the best results are undoubtedly in thos 
cases where prior to operation there was 
definite roentgenologic evidence of duodenal 
stasis (3). Indeed, it is only by the most 
careful study of duodenal function under 
the screen that the correct operative pro- 
cedure can be established. The actual func. 
tioning of the duodenum cannot be apparent 
to the surgeon, even with the duodenum be- 
fore his eyes, as it is to the roentgenologist. 
An incorrect operative procedure and failure 
to cure because proper heed was not taken 
of the actual point of duodenal obstruction 
is illustrated in the following case. 

Case 1. 
pression by mesenteric pedicle. 
had suffered for fifteen years from epigas- 
tric cramps and nausea, suggesting gall- 
He had obtained no relief 
Physical examination was 


Duodenocholecystic band, com- 
The patient 


bladder disease. 
on ulcer régime. 
normal. Gall-bladder visualization showed 
the gall bladder acutely bent medially. 
There was a cap defect in juxtaposition to 
the bent-over gall bladder. There was pres- 
ent also a duodenal stasis above the inferior 
angle (Fig. 1). At operation a duodeno- 
cholecystic band was resected. This meas- 
ure, however, gave no relief to the patient's 
symptoms, and it was then realized on re 
examination that the patient’s symptoms 
were entirely due to the duodenal stasis in 
the region of the mesenteric pedicle (Fig. 
2). A duodenojejunostomy was refused by 
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EVANS: DUODENAL STASIS 


2f//iL 


Fig. 1, Case 1. Barium meal showing ca 
defect in juxtaposition to bent-over gall blad- 
der. Note stasis and dilatation in second por- 
tion of duodenum. 


the patient. A recent letter reports him still 
suffering from the same symptoms. 

The exact cause of a duodenal stasis can 
be determined to a large extent from a de- 
termination, roentgenologically, of the exact 
location of the sub-obstruction. We wish, 
therefore, to discuss stasis in the four dif- 
ferent portions of the duodenum, following 
Halpert’s excellent study of the duodenal 
anatomy (4), as shown in Figure 3. 


STASIS IN PARS HORIZONTALIS SUPERIOR 


Stasis in the first portion of the duoden- 
um is very likely to be more susceptible to 
accurate pre-operative diagnosis as concerns 
its cause, than is stasis in the descending or 
inferior horizontal portions. We have found 
it associated with more or less gross distor- 
tion of the bulb, or a definite narrowing 
just beyond the bulb, and it is usually quite 
plain that we are dealing with periduodenal 
adhesions, and draw upon our clinical his- 
tory to base our diagnosis of these adhesions 
as due to duodenal ulcer, gall-bladder dis- 
tase, Or congenital bands. In the case of 


t 
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Fig. 2, Case 1. Barium study five months 
after operation. Same duodenal stasis and 
dilatation. Small six-hour residue now present. 


the very common congenital duodenochol- 
ecystic band, cholecystography may aid in 
the diagnosis, as in Case 1. 

Case 2. Duodenal ulcer, periduodenal 
adhesions. A woman, aged 50, complained 
of typical duodenal ulcer syndrome, with 
recent development of severe vomiting and 
night distress. The physical examination 
showed a marked ptosis, bulb deformity, and 
marked tortuosity and deformity of the pars 
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ig. 3. Duodenal anatomy, after Halpert. 
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Fig. 4, Case 2. Duodenal ulcer: 


denal adhesions. 


periduo- 


horizontalis superior (Figs. + and 5). Gas- 
tric stasis was present. Operation showed 
a duodenal ulcer with periduodenal ad- 


hesions, and gastro-enterostomy was done. 
STASIS IN PARS DESCENDENS 


Here, too, we have found the sub-obstruc- 
tion due to periduodenal adhesions as asso- 
ciated with gall-bladder disease or duodenal 
ulcer, or from a reflex spasm due to duo- 
denal ulcer. From a consideration of Hal- 
pert’s anatomical diagram we might some- 
in the 


find a sub-obstruction 


caused by 


times pars 


descendens mesocolic artery 
compression, as it courses in the radix 
mesocolica to the ascending colon. In our 
experience, however, such a compression oc- 
curs at the inferior angle in the pars hori- 
zontalis inferior and is very difficult to dis- 
tinguish roentgenologically from that due to 
pressure by the mesenteric pedicle. How- 
ever, a point of stasis at the very bottom of 
the descending portion, associated with a 
ptotic cecum, would strongly suggest that 
the surgeon carefully investigate the middle 


colic artery. Such a case requires a colo- 


, + 
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_ Fig. 5, Case 2. Marked ptosis, bulb deform- 
ity, and marked tortuosity and deformity of 
the pars horizontalis superior. 


pexy in the opinions of the Kelloggs (5) 
and Bloodgood (6), and often a duodeno- 
jejunostomy as well, if surgery must be re- 
sorted to. 

Case 3. This patient suffered from a 
typical ulcer syndrome of one year’s dura- 
tion until one month before examination. 
At this time she began to experience a very 
severe cramping pain immediately after eat- 
ing, often accompanied by vomiting and also 
by prodigious belching. Fluoroscopic ex- 
amination showed a marked constriction at 
the top of the cap and a stasis in the upper 
portion of the pars descendens (Fig. 6). At 
operation a duodenal ulcer was found in the 
bulb, and beyond the ulcer a dilatation of 
the beginning of the pars descendens, evi- 
dently due to a spasm. There were no pert- 
duodenal adhesions and no evidence of mid- 
dle colic or mesenteric pedicle compression. 
A gastro-enterostomy was performed. 


STASIS IN PARS HORIZONTALIS INFERIOR 


To us, the greatest number of patients 
with stasis near the inferior angle seem to 
fall in the functional group: (1) Viscer- 
optotics, the stasis perhaps being due to ar- 


teriomesenteric compression (very hard to 
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EVANS: DUODENAL STASIS 


Fig. 6, Case 3. Marked constriction at the 
top of the cap and a stasis in the upper por- 
tion of the pars descendens. 


prove pre-operatively ), or (2) cases due to 
reflex causes. 

Now the fluoroscopic picture of this reflex 
stasis and that due to arteriomesenteric com- 
pression are exactly similar, the point of 
sub-obstruction occurring in the pars hori- 
Here the 
greatest difficulty in diagnosis arises—lIs 


zontalis inferior in both cases. 


there an actual mechanical obstruction due 
to arteriomesenteric compression, demand- 
ing duodenojejunostomy perhaps, or a func- 
tional stasis of reflex origin, or both? 

The reason why reflex antiperistalsis 
is so often seen in the descending portion 
of the duodenum, above the stasis in the 
pars horizontalis, becomes evident in the 
light of the following studies on peristaltic 
and antiperistaltic movement in the duode- 
num. Borcesco, Béclére, and Porcher in a 
recent article (7) have described minutely 
the movements of the duodenum which they 
studied by instillations of barium through 
the duodenal tube, by serial radiographs, 
and the screen. They state: ‘‘Antiperistaltic 
movements always exist normally in the 
second portion of the duodenum, very rarely 
in the bulb, and are very little developed, if 
not entirely absent, in the last portion of the 


Fig. 7, Case +. Stasis in the pars horizon- 
talis inferior, with marked antiperistalsis in 
the descending portion, and moderate dilata- 
tion. Mesenteric pedicle compression. 


duodenum. Antiperistaltic movements at 
the level of the second portion exist normal- 
ly, are more developed in its middle portion, 
and become less the farther one progresses 
Patholog- 


ical antiperistaltic movements, which are 


upward from the inferior angle. 


only normal movements greatly exaggerated, 
are continuously visible in the fluoroscope 
and are always accompanied by dilatation 
of the organ.” 

The following case illustrates the difh- 
culty in differentiating a reflex stasis from 
a mechanical stasis in this region. 

Case 4. 
plained of a full feeling immediately after 


A young man of 25 years com- 


taking food, which had prevented him from 
eating a full meal for the previous three 
months. This feeling was accompanied by 


bloating, belching, and regurgitation of 


food. On vomiting he would obtain imme- 
diate relief. Eating immediately produced 
an epigastric cramp. Fluoroscopic studies 
showed stasis in the pars horizontalis in- 
ferior, with marked antiperistalsis and mod- 
erate dilatation in the descending portion 
(Fig. 7). 
and a slightly thickened, “strawberry” gall 


At operation a fibrosed appendix 


bladder were removed. The operation gave 
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Fig. 8, Case 5. Gall-bladder disease, with 


stasis. 


no relief, and the patient returned in one 
month, still complaining of the same “‘full- 
ness” after the first few mouthfuls of food. 
Dietary measures, exercise, and abdominal 
support now relieved the patient to a great 
degree and permitted him to gain fourteen 
pounds in weight. The operating surgeon 
in this case could not convince himself that 
a duodenal stasis was present. 

We would like to suggest that duodenal 
stasis has been such a common finding in 
this functional group, under which we in- 
clude the mesocolic or arteriomesenteric 
compression of the visceroptotic, and the re- 
flex stasis of gall-bladder disease, etc., that 
we have become wont to ascribe to this 
stasis the mechanism by which is produced 
most of the symptoms. 

Reflex stasis due to disease elsewhere in 
the abdomen occurs in the following order 
of importance: (1) gall-bladder disease; 
(2) duodenal ulcer; (3) chronic appendi- 
citis; (4) irritable colon. Bloom and Arens 
(8) state that 66 per cent of their cases that 
came to operation had gall-bladder disease, 
and that chronic ileus due to mechanical ob- 
struction is rare. 

Probably, when we ascribe this condition 
to a reflex, we would be speaking more ac- 
curately if we called it due to duodenitis. 


Fig. 9, Case 5. “A roentgenogram of the 
gall-bladder area revealed shadows of gall- 
stones.” 


Rehfuss (9) makes it a point to study the 
duodenal cytology obtained by intubation, 
and this we have done in some of our cases. 
The complete Lyon’s test may throw further 
light on the duodenum in case of biliary 
tract infection. 

Case 35. 
duodenal stasis in the pars horizontalis in- 
ferior. Since the age of 6 years, the patient 
had suffered from attacks once a year of vio- 
lent cramp-like pain in the epigastrium, sug- 
3arium studies 


This is a case of gallstones and 


gesting gall-bladder colics. 
were normal except for slight stasis in the 
pars horizontalis inferior and reflex anti- 
peristalsis in the pars descendens, considered 
to be reflex to gall-bladder disease (Fig. 8). 
A roentgenogram of the gall-bladder area 
revealed shadows of gallstones (Fig. 9). 


The surgeon removed a diseased gall blad- 

der containing several faceted gallstones. 
At operation an obstruction can be dem- 

onstrated by McKenty’s (10) maneuver—he 
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EVANS: DUODENAL STASIS 


Fig. 10, Case 6. Duodenojejunal flexure 
kink, showing stenosis and dilatation in sec- 
ond portion of duodenum. 


places his finger behind the superior mesen- 
teric artery, or the middle colic artery, as 
the case may be, and observes the effect of 
elevating and depressing the small intestines 
in the first case, the cecum in the latter. 
Cancer in the head of the pancreas or mesen- 
teric glands may also cause compression and 
obstruction in the pars horizontalis inferior. 
A rare duodenal cancer may cause obstruc- 
tion in any portion. 


STASIS IN PARS ASCENDENS 


When a stasis occurs in the pars ascend- 
ens, we have found the point of obstruction 
to be at the duodenojejunal flexure, and the 
cause is more safely considered mechanical. 
The point of duodenal irritability and an- 
tiperistalsis has been passed, making reflex 
The obstruction is 
then due to a kink or compression at the 


stasis here impossible. 


duodenojejunal flexure, caused by an over- 
developed ligament of Treitz, or an abdom- 
inal band in this region, as illustrated by the 
following cases. 


Case 6. This is a case of obstruction at 


the duodenojejunal flexure due to kink and 
band. A young man 19 years of age com- 


Fig. 11, Case 6. Same case as shown in 
Figure 10. Showing wave of antiperistalsis, 
revealing cap. 


plained of epigastric pain, with vomiting, 
occurring four or five minutes after eating, 
No re- 
Under 
the screen the barium could be seen to reach 


night distress, and hematemesis. 
lief was obtained on ulcer régime. 


the pars ascendens, when it would be sud- 
denly and violently thrown backward by a 
powerful antiperistaltic wave. Marked dila- 
tation of the entire duodenum ( Figs. 10 and 
11) was present. .At operation the first inch 
of the jejunum was found to be held up- 
ward and to the right by a band, producing 
an acute kink at the duodenojejunal flexure. 

Case 7. 
pars ascendens, probably due to duodenoje- 
A young 


This is a case of stasis in the 


junal kink, not operated upon. 
man 18 years of age complained of a feeling 
ot “fullness” before he finished his meal, 
whereupon he would immediately rise from 
the table to vomit almost all he had eaten. 
He had 


lost twelve pounds in weight in one month, 


He complained of constant hunger. 


and complained of constant headache. The 
barium could be seen to reach the duodeno- 
jejunal flexure. The pars horizontalis in- 
ferior and pars ascendens were markedly 
dilated. Reflex peristalsis was very active 
(Fig. 12). 
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Fig. 12, Case 7. Duodenojejunal flexure 
kink. The examiner’s gloved finger, pressing 
the antrum upward, reveals the point of ob- 
struction near the finger’s tip. 


CONCLUSIONS 


1. Great conservatism is urged in advis- 
ing surgery for incidental findings of duo- 
denal stasis. Study carefully the passage of 
barium into the jejunum and be guided by 
the presence of an accompanying gastric 
stasis. 


2. Fluoroscopic study gives a 


better idea 
of duodenal function and stasis than the 
surgeon can obtain at operation, especially 
in the case of mesenteric pedicle or middle 
colic artery compression. 

3. It is desired to lay special stress on 
duodenal stasis in the pars horizontalis in- 
ferior and the accompanying antiperistalsis 
in the pars descendens as a reflex phenom- 
enon due to gall-bladder disease, duodenal 
ulcer, and possibly an irritable appendix or 
an irritable colon. 


4+. The roentgenologic differentiation }, 
tween compression by the middle colic arten 
and compression by the superior mesente; 


artery is difficult, although the point of ¢, 
struction being present at the lowest portion 
of the pars descendens and associated with; 
mobile cecum strongly suggests the forme 

5. The diagnosis of the cause of stasi 
in the pars horizontalis superior and pas 
ascendens is not subject to so great an erro; 
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RADIOLOGY AS A MEDICAL SPECIALTY’ 


ITS DEVELOPMENT, WITH ESPECIAL REFERENCE TO THE RELATIONS BETWEEN 
HOSPITALS AND RADIOLOGISTS’ 


By W. EDWARD CHAMBERLAIN, M.D., San Franetsco 
Professor of Medicine (Radiology), Stanford University School of Medicine 


HE Council on Medical I:ducation and 
Hospitals is investigating departments 
of radiology and radiologic labora- 
tories because many such departments and 
laboratories are improperly conducted and 
unworthy of a place in modern medical 


practice. Such an investigation is quite 


properly assigned to the Council, and much 
good can result from this study. 

Radiology is a kind of medical practice, 
and not simply a group of technical pro- 


cedures. This is the main issue. The dan- 
ger lies in the fact that this point is not gen- 
erally recognized. What is it that enables 
laymen to Operate roentgen-ray laborato- 
ties? The support of a part of the medical 
profession, of course. Why do physicians 
send patients to such lay laboratories? Pre- 
sumably because they believe that radiology 
is simply a group of technical procedures, 
to be carried out by any one with proper 
apparatus and floor space. 

My proposition is that if “apparatus,” 
“housing,” or “capacity to carry out this or 
that technical detail” is made a part of the 
“Essentials for Approval,” then this empha- 
sis on purely technical details will cloud the 
issue, call attention to non-essentials, and 
postpone the day when radiology shall be- 
come generally recognized for what it really 
is But if the attitude is taken that the 
teentgen examination is fundamentally a 
kind of medical consultation and that the 
one “essential” is that the laboratory or de- 
partment be in full charge of a qualified 


1Reprinted by permission from the Journal of the American 
Association, March 30, 1929, XCIT, 1033. 

cltend before the Annual Congress on Medical Educa- 

oa Medical Licensure and Hospitals, Chicago, Feb. 20, 
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radiologist, then at once the foundation is 
laid for a solid future. 

As a radiologist, I would like to see all 
roentgen-ray departments properly housed, 
well ventilated, and nicely decorated. I de- 
test bad air and basement light. But I pre- 
fer a lot of “old junk” in the basement, in 
full charge of a competent radiologist, to a 
beautifully appointed and spacious depart- 
ment where the control rests with the hos- 
pital superintendent, and where a radiolo- 
gist, untrained and inexperienced, is selected 
because he can be hired for less than half 
of what it would cost to obtain the services 
of a qualified man. 

Let us suppose, for a moment, that it is 
required that every approved laboratory or 
department be in full charge of a properly 
qualified medical specialist, and that all de- 
tails of technic and equipment have been left 
to that specialist by requiring from him, 
before approval of the department, a state- 
ment that his equipment and personnel are 
such as to enable him to do good work. 
What more can be done for the situation? 
Let us briefly survey the problem: 

1. Laymen still operate roentgen-ray 
laboratories in many parts of the country, 
and are enabled to continue because they 
are actively supported by physicians. This 
problem of the lay laboratory in radiology 
has been attacked in many ways, but never 
yet in the right way, which is within the 
The favorite 
method of attack has always been to go to 
the state legislature and ask for a law. This 
favorite American “cure-all” may work in 
some states; in fact, I am told that the lay 
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medical profession itself. 
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laboratory has been legislated out of ex- 
istence in New York State. But usually 
the law fails of passage, or is vitiated in 
passage, because the legislator discovers, as 
soon as he investigates, that the laboratories 
which he is being asked to throttle would 
long since have died a natural death but for 
the support of a goodly percentage of the 
very group that is asking for the legislation. 
Some years ago one of these laws was pro- 
posed in the California legislature, and one 
of the laymen who would have been affected 
by the law produced a petition signed by 
seventy-one physicians of San Francisco. 
This petition expressed confidence in the 
ethical character of the layman’s work, and 
asked that no legislation be passed which 
might injure the business of said layman. 
Almost every one of these seventy-one phy- 
sicians was a member of the American 
Medical Association, and a number were 
very prominent in their community. 

The fact is that laymen could not con- 
tinue to operate roentgen-ray laboratories 
if the medical profession stopped sending 
them patients. I have been able to discover 
only two reasons for this support of lay 
laboratories by physicians. The first is a 
failure on the part of physicians to appre- 
ciate the value of consultations with radiol- 
ogists. Some physicians believe that when 
it comes to interpreting roentgenograms, 
one man is as good as another. The cure 
for this is to bring such unenlightened phy- 
sicians into contact with qualified radiolo- 
gists. They will discover that the help they 
receive from such contacts is indispensable 
both to themselves and to their patients. 
The second cause for the support of lav 
laboratories by physicians is not so easy to 
cope with, for it is based on a fundamental 
frailty of human nature. There are a good 
many physicians who will not call on a fel- 
low physician for consultation if they can 
possibly avoid it. Such men instinctively 
feel that to refer a patient to another phy- 


RADIOLOGY 


sician for a radiologic service or any othe; 
service is to admit a sort of incapacity in 
themselves. On the other hand, they will 
refer the case to a layman because the pa- 
tient can be made to feel that it is only a 
picture which the layman is producing and 
that the matter of diagnosis rests entirely 
with the referring physician. 

2. There are not enough radiologists, 
One reason for this is that young physicians 
are reluctant to prepare themselves for a 
field in which some of the leaders are little 
more than glorified technicians. How often 
does the internist or surgeon refer a case 
to the radiologist as a diagnostic or thera- 
peutic problem, without any strings at- 
tached? The answer is, very seldom. As 
a rule the patient referred for therapy has 
been told how he may expect to be treated, 
and the one referred for diagnosis is not in- 
frequently sent with detailed instructions as 
to what films are to be exposed, instead of 
with a request for an opinion regarding cer- 
tain organs or disease processes. 

Medical students have frequently told me 
that they were at first attracted by radid- 
ogy because of its scientific appeal and 
broad applications, but later became dis- 
couraged with it as a life work. With some 
this discouragement has arisen from first 
becoming convinced that radiology can best 
be practised in a full-time hospital capacity, 
and then discovering that such a full-time 
arrangement generally entails allowing the 
hospital to carry on the practice while the 
This tend- 
ency to put the hospital radiologist on a flat 


radiologist works for a salary. 


salary basis has been growing of late. It's 
a direct outcome of the discovery by hospi- 
tal managements that there is money to be 
made from the practice of radiology by the 
hospital provided a_ sufficiently low-priced 
radiologist can be hired. Profits could also 
be made to accrue to the hospital from the 
practice of surgery, but in private practice 
the patient insists on selecting his own suf 
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geon, and surgeons cannot be exploited by 


hospitals because they occupy a much more 
independent position in the scheme of 
Surgeons can seldom be persuaded 


things. 


to accept a salary and allow the hospital to 


collect their surgical fees. There are a few 
exceptions, where the salaries are large. 

Why, then, can hospitals hire radiologists 
salaries that enable the henganke to gather 


Jecause 


at 
in profits which they do not earn? 


neither patient nor clinician is very particu- 
lar as to who does his radiology. This 
takes us back to the fundamental miscon- 
ception, indulged in by many physicians and 
nearly all patients, that radiology is not a 
kind of consulting medical practice but a 
group of technical procedures, to be carried 
out by any one with the necessary apparatus 
and technic. It cannot be expected that any 
considerable number of young medical grad- 
yates will turn to radiology in preference to 
general medicine or surgery until radiology 
is more generally recognized as a type of 
consulting medical practice. 

3. The system of charges for service by 
radiologists is fundamentally 
hears too much resemblance to the schedule 


wrong. It 


of charges of a photographic studio, and 
scarcely any resemblance to the schedule of 
charges of any of the other medical or sur- 
gical consultants. Especially is this true 
where industrial accident commissions or 
other governmental agencies have undertak- 
en to set up fee schedules, the emphasis 
having been placed on the number of films 
and the size of films, as though the radiolo- 
gist were a merchant selling celluloid by the 
square inch. One immediate result of this 
failure to recognize the consultation element 
in the work of the radiologist has been to 
deprive the patient of the benefits of such 
aconsultation by encouraging the making of 
roentgen examinations in lay laboratories or 
in the industrial accident surgeon’s own of- 
fice. In either case, the examination is paid 


lor at the same rate as when made by a 


radiologist with consultation service in- 
cluded. 

In California, the present industrial acci- 
dent fee schedule is sufficiently high to bring 
the radiologist a fair consultation fee, over 
and above the cost of his technical proce- 
dures. But the employers and industrial ac- 
cident commission are trying to reduce the 
fee schedule because they realize that they 
“celluloid” where 


The 


is a fee schedule in which 


are paying too much for 


no consultation service is involved. 
obvious remedy 
the radiologist’s consultation service is rec- 
ognized and is paid for when, and only 
when, it is rendered. 

4. Relations between hospitals and ra- 
diologists can be immeasurably improved, 
to the advantage of both parties, and, what 
is more important, to the advantage of pa- 
tients and referring physicians. 

Many hospitals with sufficient work to 
warrant the employment of a full-time ra- 
diologist are content with inadequate serv- 
ice, such as occasional visits from men 
whose primary 
their downtown offices. 


interests are centered in 
In such hospitals 
the technical part of radiology may be at 
the service of the hospital staff all day long, 
but the radiologist is there for so short a 
time that the hospital staff never forms the 
habit of frequent consultation with him. 
This is a loss to the radiologist, too, for he 
is practising his specialty imperfectly. 

I have been called on a good many times 
to try to help a hospital and a radiologist 
It has 
been my experience that hospital manage- 


arrive at a fair working agreement. 


ments put financial return ahead of profes- 
sional success, and drive away the best ra- 
diologists by insisting on retaining the ac- 
tual control of the department. That there 
is a fundamental difference in the point of 
view between the radiologist and the hospi- 
tal management cannot be denied. It shows 
itself in many ways. The hospital manage- 
ment has an interest in rigid economy of 
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floor space, pay roll, and expenditures for 
supplies and apparatus. The radiologist, 
on the other hand, cannot advance himself 
or his specialty unless funds are constantly 
available for modernizing the equipment 
and expanding his department as its im- 
portance increases. 

The remedy is again rather obvious. The 
business arrangement between hospital and 
radiologist should be such that the radiolo- 
gist has an interest in economy comparable 
to that which he would have in his own 
laboratory, with a corresponding right to 
order expenditures. No one worries lest 
the radiologist spend too much on the sup- 
plies, apparatus, and floor space at his pri- 
vate office. It is obvious that when he re- 
places an obsolete piece of equipment with 
a new one the expenditure is necessary or 
at least thoroughly justifiable. Yet I have 
known the most necessary apparatus pur- 
chase for a hospital department to be de- 
nied, apparently because the salaried radi- 
ologist was not believed to have a proper 
regard for the funds of the hospital. 

In arriving at a proper business arrange- 
ment between the radiologist and the hos- 
pital, the following facts must be borne in 
mind: The hospital is entitled to a fair 
return on its investment in space and equip- 
ment, with a liberal allowance for obsoles- 
cence, which is notoriously a big item in 
X-ray apparatus. Beyond that, in special 
cases, there may be grounds for a percentage 
of the net proceeds going to the hospital. 
jut when it is appreciated that every fee 
collected is in large part a fee for the ra- 
diologist’s services as a consultant, it is at 
once apparent that the business arrange- 
ments which now obtain between many hos- 
pitals and their radiologists amount to noth- 
ing more nor less than exploitation of those 
radiologists. 

That radiology is being held back by 
the inadequate solution of some or all of 
these problems is proved by a comparison 
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of the volumes of radiologic practice per 
hospital patient in different institutions 
There is four or five times as much work in 
the enlightened institution with a qualified 
radiologic consultant as in the hospital jy 
which only the technical side of radiology 
has been developed, or in which the radio. 
ogist is available for consultation for only g 
small part of the time. : 

By this time some one is asking: “What 
can the Council on Medical Education and 
Hospitals do about these multifarious prob- 
lems?” It is not at all certain what can be 
accomplished right now, but one is perhaps 
justified in supposing that the mere expo- 
sure of some of these problems to the light 
of day will aid in their solution. 

Some of my confréres are perturbed be- 
cause the A B C Hospital roentgen depart- 
ment does diagnostic roentgenology without 
roentgen and radium therapy, or because the 
ultra-violet ray equipment at the X Y Z 
Hospital is in the physical therapy depart- 
ment instead of in the department of radi- 
ology, or because of some similar limitation 
in the scope of this or that department. To 
many of us such things are non-essentials 
and are not to be compared with such im- 
portant matters as the exploitation of ra 
diologists and other laboratory specialists 
by hospitals, and the tendency for the purely 
technical side of laboratory procedure to 
overdevelop at the expense of the precious 
consultation element. 


SUMMARY 


1. The problem of lay laboratories will 
not disappear until the medical profession 


recognizes that radiology is truly a branch 


of medicine, and that it is fundamentally 
wrong to send patients to lay laboratories. 
2. There will not be a satisfactory influx 
of young medical graduates into radiology, 
nor a satisfactory development of radiology 
in the hospitals, until the relations between 


hospitals and radiologists have been ! 
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roved. The hospital radiologist must be 
offered an opportunity for self-development 
comparable with that of his brothers in 
medicine and surgery. 

3, Under the present scheme of things 
there are many instances of the exploitation 
of radiologists by hospitals. The amassing 
of profits by the hospital from the radiolo- 
gist’s services constitutes exploitation when- 


ever such profits exceed what can be justi- 
fied by the material outlay and investment 
in apparatus and space. 

4. There is need for a revision in the fee 
schedules for radiologic services, because 
most of those now in operation place the ra- 
diologist in the position of selling celluloid 
by the square inch instead of rendering a 
type of medical consultation service. 








THE STATUS OF RADIOLOGY IN AMERICA’ 


By ARTHUR U. DESJARDINS, M.D., RocHester, MINy. 


N December, 1895, Rontgen announced 
to the world his epoch-making discovery 
of what, for want of a better name, he 

chose to call “X-rays.” This announcement 
produced a sensation not only in scientific 
circles but also in the medical profession 
and even among laymen. 
profound was the effect of this discovery 
that, 
physicians in different countries were pro- 
ducing X-rays to acquaint themselves with 
them and to test their unique properties. 


So immediate and 


within a few weeks, scientists and 


Many physicians journeyed to Europe to 
study the potentialities of the new rays and 
returned to communicate their amazement 
and enthusiasm to their fellow practitioners. 
Among these a number of pioneers, con- 
vinced that roentgen rays would rapidly 
open a new chapter in medical practice, pro- 
ceeded to equip themselves with the appa- 
ratus required to generate the rays, to fa- 
miliarize themselves with the technic of 
their application, and to study the possible 
range of their usefulness in medicine. As 
might have been expected, those who pos- 
sessed special knowledge in electricity, en- 
gineering, and photography progressed more 
than their fellows who had not had such 
advantages, and it was not long before the 
more advanced disciples of the budding 
science of roentgenology began to forsake 
the general practice of medicine to devote 
their energies and their time to this virgin 
field. 

3efore the scientific and medical worlds 
could recover from the revelation of Ront- 
gen, they were startled anew by the an- 
nouncement, through Becquerel and_ the 
Curies, of the no less revolutionary dis- 


iFrom the Section on Radium and Roentgen-ray Therapy, 
The Mayo Clinic. Read before the Annual Congress on 
Medical Education, Medical Licensure and Hospitals, Chi 
cago, Feb. 20, 1929. Reprinted by permission from the 
Journ of the American Medical Association, March 430, 1929, 
XCII, 1035. 


covery of radium. This was the signal for 


another pilgrimage across the ocean to the 
new shrine of knowledge, and many of these 
pilgrims exchanged their tribute for some 
of the precious substance which held forth 
such promise to science and to suffering hu- 
manity. This second pilgrimage was much 
smaller than the first only a few months 
before, because radium, as produced at that 
time, was so costly that only a few insti- 
tutions and well-to-do individuals could aj- 
ford to purchase it. In general, therefore, 
the two bodies of pilgrims were separate 
and distinct, and for the same reason the 
disciples of Becquerel and Curie did not 
increase in number so rapidly as those of 
Rontgen. 
these circumstances, which explain much of 
what has since occurred in the field of ra 


It is important to bear in mind 


diology. 

The rapid development of roentgenology 
and its daily increasing application to al- 
most every phase of medicine are well 
known to every one. At first regarded as 
important only for its usefulness in diag- 
nosis, it was soon revealed as no less use- 
ful in the treatment of many ills, in some of 
which it has become recognized as the thera- 
peutic method of choice. Among the pio- 
neer roentgenologists some were so intent 
on their studies of this fascinating new 
method that they heard of the discovery of 
radium as of a storm in a distant country. 
Others instantly recognized the import of 
this discovery, but did not have the means 
to avail themselves of its possibilities and 
to broaden the scope of their activities. As 
time went on, it became possible for some 
of them to acquire radium and thus to give 
birth to the specialty of radiology as dis- 
tinguished from the more limited field of 
roentgenology. Looking back on these his 
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torical antecedents it now appears singular 
that many of the physicians who took up 
roentgenology as a life work should have 
confined their interest to the diagnostic 
phase of the subject. The reason probably 
was that diagnostic roentgenology appeared 
to have broader relations to other branches 
of medicine than therapeutic roentgenology, 
and, hence, its practice seemed more re- 
munerative. This, of course, was a narrow 
and unsound view, but it is one still held 
by many who are not thoroughly familiar 
with the therapeutic aspects of the subject. 

Asa result of these several factors, med- 
ical radiology has grown up as a distorted 
and ungainly infant. Instead of a general 
well rounded development, its growth has 
been featured by lack of intelligent super- 
vision and care and by unfortunate divisions 
of parental responsibility. Let us hope that 
it may still be time to take this abnormal 
child in hand, correct its deficiencies and 
bad habits, and make of it a lusty, well 
rounded adult in the family of medical 
sciences. 

If we cast a glance at the radiologic situ- 
ation in America as it exists to-day, what 
do we observe? We see some physicians de- 
voting their time exclusively to diagnostic 
roentgenology, some to both diagnostic and 
therapeutic roentgenology, some to radium 
therapy, some to therapeutic radiology, while 
only a minority have become proficient in, 
and practise, general radiology. This state 
of affairs in private practice is reflected in 
a corresponding lack of sound organization 
even in the best hospitals, clinics and other 
institutions for the care of the sick. One 
hospital may have an excellent department 
of diagnostic roentgenology but may not 
have any facilities for and not give any at- 
tention to therapeutic radiology. Another 
institution may be equipped and staffed to 
tarry on all the activities of radiology, but 
each phase of the subject may be dealt with 
m separate departments under separate and 
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independent directors. The first impression 
of such an arrangement may be that it:en- 
ables the institution to utilize the services 
of an expert in each branch of the subject, 
but closer examination and prolonged ex- 
perience reveal the weaknesses of the 
scheme, weaknesses inherent in lack of unity 
and leading to differences of opinion in re- 
spect of relative importance or precedence, 
of administrative influence, of teaching, of 
the actual technic of diagnosis and treat- 
ment, and of the harmonious growth and 
development which these various weaknesses 
tend to prevent. The inevitable consequence 
is that, with the exception of a small number 
of exceptionally qualified experts, the gen- 
eral level of the specialty is not high, and 
workers in this field may often be heard to 
bewail the faint respect with which their 
efforts are viewed by their fellow physicians 
in other specialties. It is unfortunate that 
radiologists cannot hear more often the 
comments made by able internists and sur- 
For 
example, a prominent internist in one of 
our large cities wrote me recently that, even 
among the best roentgenologists, the varia- 
tion in the ability to interpret roentgeno- 
grams was astonishing and that he knew a 
few internists and surgeons whose interpre- 
tative ability was often superior to that of 
This is lead- 


geons concerning radiologic practice. 


his roentgenologic colleagues. 
ing an increasing number of internists and 
surgeons to acquire the smattering of knowl- 
edge which they consider sufficient to enable 
them to carry out for themselves the ra- 
diologic procedures involved in the care of 
their patients. It is folly for the radiologist 
to attempt to tell such medical or surgical 
confréres that they are making a mistake. 
The only effective way of stopping this 
tendency and of preventing such an error 
is to raise the level of radiology and the 
ability of the average radiologist. 

The effect of the general attitude of the 
profession is shown further by the common 
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practice of hospitals and private physicians 
of employing not a professional specialist 
in radiology but a non-professional techni- 
cian, who often is expected only to make 
roentgenograms, the interpretation of which 
is reserved to the professional employer or 
to the members of the hospital staff, but 
whose opinion is sometimes accepted and 
acted on by the physicians who employ him. 
It is obvious that physicians working under 
such conditions cannot realize, or give their 
patients advantage of, the full possibilities 
of medical radiology. In some instances 
this practice is due to financial inability to 
employ a qualified radiologist ; sometimes it 
springs from a basic ignorance of the pos- 
sibilities of high-grade radiology ; sometimes 
from the impecunious or niggardly policy 
of the hospital authorities, who are not 
averse to using the radiologic service of the 
institution as a fertile source of revenue; or 
it may be the natural and inevitable result 
of the limited supply of qualified radiolo- 
gists. Whatever the reason, the chief suf- 
ferer is the patient, who does not receive 
the grade of professional service to which 
he is entitled; but the medical profession 
also suffers, because any error in diagnosis 
or deficiency in treatment is a reflection on 
the entire medical body. 

Another factor in this tendency has been 
the gradual simplification of construction 
and manipulation of the apparatus required 
to generate roentgen rays. The trend of 
development in the technic of roentgenog- 
raphy has been marked chiefly by the con- 
stant endeavor of manufacturers to produce 
generators the operation of which would be 
so simple that an increasing number of 
physicians would be impelled to purchase 
them, regardless of their lack of that ex- 
tensive body of special medical and physical 
knowledge necessary to take full and intelli- 
gent advantage of the possibilities of roent- 
genology. The medical profession, unfor- 
tunately, is still suffering from the childish 
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but natural delusion that roentgenography 
differs very little from photography. We 
constantly hear the expression “X-ray pic. 
ture” used by internists, surgeons and eyey 
by certain roentgenologists, who thereby 
show their limited conception of roentgen. 
ology. This trend toward simplified cop. 
struction, ease of manipulation, and stand. 
ardization of technical procedures, accom. 
panied by a tremendous extension of the 
credit system in commercial transactions, g 
corresponding expansion of advertising, and 
the development of high-pressure salesman. 
ship as a means of increasing the volume of 
sales, has had much to do with the wide 
dissemination of roentgen-ray apparatus not 
only in legitimate medical circles but also 
among the quacks and outlaws of the 
borderland. So far as legitimate medicine 
is concerned, many practitioners using ta- 
diologic procedures in diagnosis and treat- 
ment are not qualified for such work, and 
this tends to lower still further the level of 
radiology. 

A deplorable result of the present situa- 
tion is that, with some exceptions, so few 
voung physicians of real caliber are willing 
to enter the field of radiology as a life work. 
Most of them feel that they do not care 
to take up diagnostic roentgenology only, 
therapeutic roentgenology only, or radium 
therapy. Such split-off fragments of the 
atom radiology are too narrow fields for a 
really intelligent and ambitious physician. 
It would be surprising indeed if, under pres- 
ent conditions, things should be different in 
this respect. This is perhaps the most seri- 
ous defect which American radiology must 
overcome. 

The word “radiology” implies that branch 
of science the medical phase of which deals 
with the diagnostic and therapeutic appli- 
cation of radiant energy, including roent- 
gen rays, radium, ultra-violet rays, and 
other spectral radiations. To limit the ex- 
pression “medical radiology” to roentgen 
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rays and radium, therefore, is not consistent 
with the etymology of the word “radiol- 
ogy.” In England, partly as a result of war 
psychology and partly for the sake of 
euphony, “radiology” and its derivatives are 
generally employed when “roentgenology” 


isintended. Thus, British radiologists speak 
of “radiography” instead of “roentgenog- 
raphy,” “radioscopy” instead of “roentgen- 


oscopy,” and “radiogram” instead of 
“roentgenogram.” The same is true in 
France, Italy, and Spain, except that, in 
these countries, the main reason is one of 
euphony; the prefix “roentgen” was seldom 
used, even before the war. 

If this definition can be accepted as sound, 
the medical application of ultra-violet rays 
and other spectral radiation falls within the 
scope of medical radiology. In connection 
with ultra-violet rays a curious situation has 
developed. For various reasons the rapid 
expansion of ultra-violet therapy has left 
the radiologist cold and, at least in institu- 
tions, this valuable method of treating cer- 
tain diseases has been relegated to the realm 
of physical therapy. The result has been 
that, in most of the best hospitals, ultra- 
violet irradiation is given by non-profes- 
sional technicians, without the supervision 
of a physician expert in such matters. Now 
there is no doubt that the radiologist’s spe- 
cial knowledge of radiations generally makes 
the department of radiology of a. hospital 
specially qualified to assume the responsi- 
bility for such work. Also there is no 
doubt that such expert medical supervision 
should favor the sound development of this 
phase of medicine. If, from the start, ultra- 
violet therapy had been more generally con- 
fined to the radiologist. there would prob- 
ably now be much less of the hocus-pocus 
that has come to be associated with this kind 
of treatment. The private radiologist, of 
course, must remain free to include or to 
exclude ultra-violet therapy as he may see 
ft, because the conditions that surround the 


work of each specialist vary to such a de- 
gree that no general measure can be framed 
that will apply to all, without injustice. The 
most that can be done is to recommend that 
private radiologists should interest them- 
selves in this aspect of radiology. 

Strictly speaking, infra-red rays also con- 
stitute a phase of radiology, but their thera- 
peutic usefulness is so closely related to 
modes of physical therapy, such as massage, 
corrective exercise, mechanotherapy, and 
electrotherapy, that it would hardly be fea- 
sible or advisable to separate them by placing 
infra-red rays in the department of radi- 
ology, unless, as in certain institutions, the 
departments of radiology and physical ther- 
apy should be one and the same or should 
be in close proximity. But since these fac- 
ters do not affect ultra-violet irradiation, 
this could and should consistently be made 
a part of general radiology. 

Some of the foregoing conditions and 
tendencies are not confined to America but 
affect the medical profession of different 
countries to varying degrees. The radiolo- 
gists of Great Britain, for instance, have for 
some time been concerned over certain 
phases of the situation. As an example I 
need only quote Dr. L. A. Rowden, presi- 
dent of the Section of Radiology of the 
British Medical Association, who, at the 
meeting of the association at Glasgow in 
1922, said, “I fear for the future of radi- 
ology... . There is a tendency for us to be 
forced into the position of mere_techni- 
To which Dr. A. E. Barclay, of 
Manchester, pertinently replied that the man 
without a knowledge of clinical medicine 
could not get anywhere, but that the man 
who knew his clinical medicine and his ra- 
diology as well had nothing to fear, and 


cians.” 


would make his way wherever he went in 
any company of surgeons and physicians. 
British radiologists have wisely attempted 
to correct many of the present deficiencies 
of radiology as related to medical practice 
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by bringing about a fusion of the several 
bodies into which they were divided, with 
the object of raising the standard of radi- 
ologic practice and removing the many ob- 
stacles that have obstructed its progress. 
The situation in Germany closely resembles 
that of America, and for much the same 
reasons. The conditions in France are dis- 
tinctly more favorable, and this is precisely 
because, in that country, the unfavorable 
factors which I have described have not 
been allowed to develop to anything like the 
same degree. 

Several factors have conspired to produce 
the existing conditions: (1) the circum- 
stances that have surrounded the develop- 
ment of medical radiology and the failure 
to organize its various phases along sound 
lines; (2) the lack of thorough fundamental 
training in radiology, and (3) the unfor- 
tunate loss of contact with clinical medicine 
by which many radiologists are handi- 
capped. 

The first reason has already 
forth. In connection with the second rea- 
son, there are only one or two schools in 
this country in which anything approaching 
a thorough course of instruction in radi- 
ology is given. Compare this with the 
courses available in England, France, and 


been set 


Sweden, where the courses in medical ra- 
diology are superior to anything of the kind 
given in this country. With reference to 
the third reason, too many 


genologists and radiologists have allowed 


American roent- 


themselves to lose contact with clinical med- 
icine to such an extent that they actually 
live in a world of shadows. There can be 
no doubt that the greater the knowledge of 
the radiologist in anatomy, physiology, pa- 
thology and general clinical medicine, the 
better radiologist he will be and the more 
will he be able to command the respect of 
his medical and surgical colleagues. Too 


many, unfortunately, have become what 
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might be called supertechnicians and are 
hardly physicians at all. 


Another important consideration jg that 
in most European countries a physician may 


not pose as a specialist unless he has ade. 
quate special training and experience in his 
specialty. In striking contrast is the facility 
with which, in America, any physician may 
set himself up as a specialist after a sx 
weeks’ course at some post-graduate school, 
That this glaring defect of American med. 
icine is being recognized is shown by the 
effort of certain groups of specialists, such 
as the surgeons, ophthalmologists, and oto- 
laryngologists, to clean house and establish 
standards for the protection of the public 
and of the profession itself. It is only a 
matter of time before the different state or 
federal governments will require that a 
physician desiring to be recognized as a spe 
cialist shall pass a separate examination 
before a board of well known specialists in 
For the present, 
however, each professional group must pro- 
ceed to do its own house-cleaning or lose 
the esteem and respect of other groups. 
American radiologists and _roentgenolo- 
gists have allowed a situation to develop 
which is undesirable from many points of 
view, because if permitted to go on it may 
easily lead to the disappearance of the spe- 
cialty as such or at least may prevent tt 
from reaching that development which tt 
should logically attain. In the older coun- 
tries of Europe, professional men in general 
are less inclined to allow themselves to be 
they try to foresee events 


each branch of medicine. 


pushed by events; 
and conditions and to map out sound lines 
for the development of their respective pro- 
fessions. In America, which is much 
younger and of extremely rapid growth, it 
is perhaps not surprising that there has been 
a tendency to allow things to grow helter- 
skelter, without much attempt to formulate 
plans so that growth would be more ordet- 
ly and lead to a better product. A parallel 
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is to be found in the highway situation. 
During the earlier years, the scattered and 
santy population of many of our states 


made it impossible for really first-class 
highways to be constructed. In most parts 
of the country, indeed, there would have 
been no need for such perfect highways, 
even if the men and money had been avail- 
able to construct them. Later, however, 
with the advent of the automobile and the 
rapid growth in population, good roads be- 
came absolutely essential. As a result we 
find every state in the Union spending enor- 
mous sums to reconstruct its highways and 
to shorten them as much as possible; that 
is, to make them as nearly as possible a 
straight line between two points. During 
the early days of radiology its growth was 
dependent on the activities of a few pio- 
neers to whom we owe a great deal. Now, 
however, the time has come to “straighten 
our highways” and not only to build them 
right but to remove as many of the kinks 
and curves as possible. 

In attempting to improve the present sit- 
uation, the first and most important step, it 
seems to me, must be to take measures to 
attract to the field of radiology young phy- 
sicians of the highest caliber. It is obvious 
that the quality of the work rests not so 
much on apparatus and machines as, pri- 
marily, on the intelligence, ability, and 
training of physicians. The better the work- 
man, the better the product. The first step, 
therefore, to make radiology more attract- 
ive to able and ambitious young physicians 
is to remove those artificial divisions which 
have been acting as inhibitory influences. 
A career in radiology must be made as in- 
teresting and satisfying from every point 
of view as a career in any other phase of 
medicine. Medical 
should gradually be impelled to reorganize 
their separate services of diagnostic roent- 
genology and therapeutic radiology into de- 
partments of general radiology under com- 


institutions generally 
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petent directors. This naturally cannot be 
done at once, because a sufficient number of 
competent directors cannot be found; but 
this should be the goal toward which every 
effort should be directed. The supply of 
well trained general radiologists can be in- 
creased only by improving the quality of 
instruction in this subject. Undergraduate 
courses in medical radiology must necessa- 
rily be limited to a bare outline of funda- 
mental principles. As matters now stand, 
the majority of practising radiologists have 
acquired their knowledge, since leaving the 
medical school and completing their intern- 
ships, by serving as assistants to established 
radiologists or roentgenologists and by such 
supplementary study as the temperament of 
the individual and the exigencies of his po- 
sition prompt him to undertake. The con- 
sequence is that many, even among those in 
high standing, possess only a superficial and 
often inaccurate knowledge of the basic 
principles of the subject. Adequate train- 
ing in radiology must be a post-graduate 
function, but if it is to accomplish its pur- 
pose and exert a real influence, such in- 
struction must be raised to a much higher 
plane than that of the majority of post- 
graduate courses available to-day. Few in- 
ternists or surgeons have anything more 
than a general conception of the value of ra- 
diology, both for diagnosis and for treat- 
ment; few realize how much their own 
work could be improved by first-class ra- 
diology. This can never be corrected unless 
and until the instruction in radiology is im- 
proved—until hospital authorities require of 
radiologists more substantial training in the 
subject as well as a sound knowledge of 
clinical medicine. The value of the radiol- 
ogist depends as much on his knowledge 
and experience in general medicine as in 
radiology. Practical experience in roentgen 
diagnosis and radiotherapy is important, 
but it can never be a substitute for thorough 
fundamental training. 
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Radiology should be brought into more 
intimate relations with clinical medicine and 
surgery, and these relations should be so 
adjusted that the radiologist or roentgenol- 
ogist may be kept in close contact with clin- 
ical problems. His interest m such prob- 
lems should be stimulated by every possible 
means and no longer should his knowledge 
of clinical medicine be allowed to atrophy 
by his being segregated or by his segregat- 
ing himself. The radiologist is often to 
blame for such segregation, but hospital di- 
rectors should take whatever steps may be 
necessary to correct the pernicious habit. 
even by refusing to employ one who has 
such a narrow conception of his work. 

At the annual session of the American 
Medical Association in 1928, the Council on 
Medical Education and Hospitals was dele- 
gated to attempt to improve departments of 
radiology or roentgenology in _ hospitals, 
clinics and other medical institutions, and 
also the private practice of radiology and 
roentgenology. In the light of the consid- 
erations which I have outlined, it is obvious 
that the Council cannot correct all the de- 
fects described, the remedy for many of 
which must come from within the ranks of 
the specialty. Nevertheless, the Council can 
do much to ameliorate present conditions by 
establishing and enforcing minimum stand- 
ards of training in radiology and in the 
practice of radiology or its divisions, and 
by requiring proper working conditions and 
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those protective measures which are poy 
recognized as indispensable to the safety of 
the patient and of the physician and his 
non-professional assistants. There are im. 
portant questions which cannot be dealt 
with arbitrarily. Such is the problem of 
full-time or part-time service. In certain 


cities a number of hospitals may arrange 


with the same roentgenologist, who spends 
an hour or two at each hospital and the rest 
of his time at his private office. The appa- 
ratus may be owned by the hospital, in 
which event the radiologist may be paid a 
fixed salary or may work on a percentage 
basis. In other institutions the equipment is 
owned by the radiologist, who then receives 
a percentage of the revenue. Many abuses 
have crept in, and such abuses cannot be 
abolished by a stroke of the pen. The 
Council can attempt to correct only the 
gross abuses, and the remainder will dimin- 
ish as the general situation tends to im 
prove. If the radiologists and roentgenol- 
ogists will co-operate actively and whole- 
heartedly with the Council on Medical Edu- 
cation and Hospitals, and if they will under- 
take to remedy by themselves those defects 
in the present situation which they alone can 
remedy, it will not be many years before the 
clouds which are now hovering over the spe- 
cialty will be dissipated and radiology will 
be recognized as the peer of other medical 
specialties. 
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THE RADIOLOGIC DEPARTMENT IN THE HOSPITAL’ 


By CHARLES L. MARTIN, E.E., M.D., Dattas, Texas 


INCE it is the purpose of this meeting 
to discuss the problem of improving 
radiologic departments, it seems fitting 

that I should first set down the factors that 
in my opinion are necessary for the main- 
tenance of an ideal radiologic service in a 


hospital. For the sake of completeness it 


will be assumed that the hospital under con- 
sideration is a large one, although the small- 
er institutions with their limited facilities 
are probably more in need of help and ad- 


vice. 
REQUISITE FACTORS 


1. Proper Equipment and Housing.— 
The selection of apparatus and its arrange- 
ment for hospitals of various sizes 1s no 
longer a very difficult matter. The excellent 
articles by Case? and Hickey*® are helpful 
and the engineers supplied by the manufac- 
turers are always ready to lend assistance. 
However, a housing for the department de- 
signed to preserve the health of the operat- 
ors and to offer the maximum safety to 
both operators and patients requires consid- 
erable thought. This matter is so thorough- 
ly covered by the recommendations of the 
British X-ray and Radium Protection Com- 
mittee and the recommendations’ proposed 
at the Second International Radiological 
Congress recently held in Stockholm that 
none of the details need be taken up in this 
short paper. 

Procedure. — ‘Vhe non- 
medical personnel of the department not 
only should have a working knowledge of 


tRead before the Annual Congress on Medical Education, 
Medical Licensure and Hospitals, Chicago, Feb. 20, 1929. 
Reprinted by permission from the Journal of the American Med- 
ical Association, March 30, 1929, XCII, 10309. 

_ Case, J. T.: Roentgenology and Hospitals, New Or- 
fans Med, and Surg. Jour., January, 1927, LXXIX, 500. 
‘Hickey, P. M.: Important Considerations in Planning 
Xray Departments. RapioLtocy, August, 1926, II, 3104, 
‘Standards of Measurement and of Protection (editorial). 
= Jour. Roentgenol. and Rad. Ther,, December, 1028, 
“$53. 


2. Technica! 


X-ray apparatus, developing and filing, but 
should be well versed in a standard technic 
for routine procedures, so that the work in 
various institutions may be similar. It is 
also desirable that a trained radiologist be 
in -attendance, so that the more difficult 
methods may be available and new pro- 
cedures may be devised for the unusual and 
puzzling cases. Fluoroscopy should be per- 
formed only by a medical radiologist with 
experience in the interpretation of screen 
images, since it requires as much skill and 
training as auscultation and percussion and 
is a dangerous procedure in the hands of 
the untrained. 

3. Record and Filing System.—This 
item is so vital to a good radiologic depart- 
ment in a hospital that it will be considered 
in detail. 
requirements: 


The following are the necessary 


(a) A system of fireproof compart- 
ments, preferably metallic drawers, in which 
all films, after being properly marked, may 
be stored for ready reference. Sufficient 
containers for the films accumulated in five 
years or even longer should be provided, 
and it is desirable that one or more illumi- 
nating boxes be placed near at hand in or- 
der that these films can be conveniently 
studied at any time. 

(b) A system of cards or sheets ar- 
ranged alphabetically in fireproof drawers 
each bearing a complete description of all 
the radiologic data obtained in examining a 
single patient together with the opinion of 
the radiologist in charge regarding the path- 
ologic condition revealed. Copies of these 
reports should be attached to the patient’s 
hospital record. The units in this system 
must be so constructed that data may be 
added from time to time when subsequent 


examinations are made. 
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(c) A film museum. This consists of 
a series of labeled compartments in which 
films illustrating various types of pathologic 
conditions may be stored away in an orderly 
fashion. 
such titles as “osteomyelitis,” “bone tu- 
With 
such an arrangement valuable films are add- 
ed to the museum each day with very little 
effort, and in a short time a wealth of ma- 
terial is available for lectures, demonstra- 
tions, scientific papers, and comparison in 
making doubtful diagnoses. 

(d) A system of folders filed alphabet- 
ically, each containing the history, physical 


These compartments may bear 


mors,” or “pulmonary tuberculosis.” 


examination, necessary laboratory reports, 
treatment prescriptions, and follow-up notes 
on patients receiving radiation therapy. 
(c) 
that the names of all patients with a single 


A cross file of cards so arranged 


disease who have been treated may be ob- 
tained quickly. This file is of great value 
in preparing lectures, scientific papers, and 
statistics. 

4. A Properly Trained Radiologist in 
Charge.—The qualifications of such a di- 
rector should include: 

(a) A 
A medical 

(b) A 


procedures used in the diagnosis of disease 


degree in medicine from a Class 
school. 
command of the best technical 


by roentgen-ray methods. 
(c) 


cepted principles of roentgenographic inter- 


A thorough knowledge of the ac- 


pretation, with sufficient experience to in- 
sure a careful weighing of the data obtained 
on its merits. Constant contact with the 
rapidly changing radiologic literature is 
necessary and a properly kept reprint file 
in the department is a most useful adjunct. 
A man who writes good scientific articles 
himself is usually familiar with the writings 
of others, and the radiologist who is often 
found in the autopsy room and at the oper- 
ating table is likely to be one who places the 
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correct valuation on roentgen-ray observa. 
tions. 

(d) <A knowledge of modern Medicine 
sufficiently broad to make him a true cop. 
sultant. Any physician on the staff should 
feel free to go to the director of the depart- 
ment for advice when requesting roentgen 
examinations with the feeling that his pa- 
tients will thereby receive the most efficient 
service with the least possible lost motion, 
Unnecessary and improperly ordered roent. 
gen examinations make up a large percent. 
age of the work in many institutions. Free 
discussion of the observations after the 
work has been done is also often helpful. 

(e) A broad knowledge of radiother- 
apy backed up by a reasonable amount of 
experience. A familiarity with electro- 
physics, particularly as it deals with dosage 
measurements, is necessary, but it is more 
important that the radiotherapeutist be 
versed in the diagnosis, course, and progno- 
sis under treatment of the various types of 
malignant and treated. 
setter therapeutic work in the average ra- 
diologic department is probably our great- 
Unfortunately, appropriate in- 
struction in radiotherapy is not easily ob- 
tained and proficiency comes slowly. 

(f) The ability and willingness to teach. 
Of course, the radiologist connected with 


other conditions 


est need. 


a teaching hospital expects to devote a cer- 
tain amount of time to lectures and demon- 
strations. It is desirable that his work be 
interlaced somewhat with the departments 
of anatomy, physiology, and pathology, as 
well as with many of the clinical divisions. 
However, the man in the non-teaching insti- 
tution can appreciably improve the standing 
of his department by so arranging his work 
that the interns receive regular instruction. 
Interesting radiologic demonstrations 
should also appear on the programs of the 
staff meetings at regular intervals. Such 


endeavors require extra effort but they n- 


variably bear fruit. 
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(g) Some familiarity with research 


problems. It is true that not every physi- 
cian is fitted to do research work, but a 
surprisingly large number of radiologists 
have contributed some bit of knowledge of 
more or less importance to the specialty. 
Some have a mechanical tendency and have 
devised new technics or improved apparatus, 
while others have delved into the biologic 
problems of radiotherapy or have collected 
clinical data. Most departments have ade- 
quate facilities for work of this sort and a 
certain amount of creative effort invaria- 
bly tends to redound to the credit of the de- 
partment as well as to the institution as a 
whole. No specialty offers more interesting 
problems for investigation than does ra- 
diology. 


COM MENT 


It is evident from the foregoing outline 
that good radiologic service depends above 
everything else on the presence of a com- 
petent radiologist. 
of hospitals are coming to regard their ra- 


An increasing number 


diologic departments merely as sources of 
income. In many of these institutions the 
profits are obtained by eliminating the ex- 
pense of trained supervision or by reducing 
it to such a minimum that the work suffers 
severely. This tendency seems to be most 
marked in hospitals controlled entirely by 
laymen. Naturally their interest leans to- 
ward the financial rather than the scientific 
development of the institution. 

The highly trained radiologist undoubt- 
edly finds his greatest field of usefulness in 
the hospital, but bright young men cannot 
be induced to prepare themselves properly 
for this field unless they are assured a posi- 
tion of dignity and an income comparable to 
that expected in other specialties requiring 
a similar amount of training. The truly 
ambitious man is happy only when he re- 
tives a fair share of the fruits of his 


labors, 


The surgeon who uses the operating 
rooms, surgical instruments, and anesthetic 
equipment belonging to the hospital receives 
a fee for his work from the patient, and the 
hospital makes a charge for the use of the 
apparatus. A similar plan‘in radiologic de- 
partments would bring many good men into 
this field of work. 
some remarkably fine radiologists, and Dr. 
Gosta Forssell? in a recent paper on the 


Sweden has_ produced 


radiologic situation in that country says: 
“All of the roentgenological work for the 
whole hospital is centered in one central 
roentgen department under the direction of 
a first-class thoroughly trained radiologist 
who has his entire work—even his private 
practice—in the hospital.””. When the radi- 
ologist is encouraged to build up a private 
practice in the hospital, and this applies es- 
pecially to therapeutic work, he is more like- 
ly to regard his hospital connection as a 
field of endeavor worthy of a number of 
vears of preliminary study. He has a fu- 
ture of some promise so long as he con- 
tinues to apply himself and to become more 
Hospital depart- 
ments of note usually derive their fame 
from the activities of one man, and as his 
reputation spreads the whole institution in- 
evitably profits thereby. 
which poor radiologic work is done have a 


proficient in his work. 


Many hospitals in 


constantly changing personnel in their ra- 
diologic departments. One radiologist after 
another undertakes the work on a small sal- 
ary with the intention of leaving as soon as 
something better is offered. There is no in- 
centive leading to the best tvpe of endeavor 
in such a department and nothing other 
than the most meager routine procedures 
is carried out. 

It is probably true, as some have con- 
tended, that the radiologic departments in 
this country far outnumber the properly 
qualified radiologists. However, adequate 


5Forssell, Gésta: Education in Medical Radiology. Am. 
Jour, Roentgenol. and Rad. Ther., December, 1928, NX, 474. 
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facilities for post-graduate instruction are 
now provided in many of the larger teach- 
ing centers, and an ample supply of highly 
trained men will appear rapidly so soon as 
the governing boards of hospitals see fit to 
raise their standards and demand high 
grade talent in their radiologic departments. 

The radiologic committee, which is co- 
operating with the Council on Medical Ed- 
ucation and Hospitals in this work, will at- 
tempt to formulate the minimum require- 
ments that the members of the committee 
feel should be put into effect in an effort to 
stimulate hospitals and other institutions to 
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improve their departments of radiology o; 
roentgenology and to create a demand for 
highly trained directors of such depart. 
ments. However, hospitals cannot expect 
to obtain the services of talented and well 
trained men until the institutional Positions 
are made sufficiently attractive, and it is my 
earnest hope that the radiologic departments 
of the future will be directed by competent 
physicians who are really practising a spe- 
cialty in medicine rather than by low sal 
aried laboratory workers. Therein lies the 
hope of elevating radiology to its highest 
sphere of usefulness. 
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INTERMITTENT DUODENAL STENOSIS’ 


By RICHARD HAYES, M.D., F.A.C.P., D.M.R.E. (Camb.), 
Radiologist, Longview Memorial Hospital, and 
ARTHUR B. SHAW, M.D., F.A.C.S., Loncview, WasHINcTON 


HE question of duodenal ileus, or in- 
termittent stenosis of the duodenum, 


is receiving, in recent years, a good © 


deal of attention, due perhaps, in the main, 
to more refined X-ray diagnosis. The many 
masterly papers appearing from time to time 


both by roentgenologists and surgeons show 
that a good deal of thought is being cen- 
tered on pathologic conditions in the duode- 
num other than the mere presence of ulcer 
or of very apparent deformity due to inflam- 
matory adhesions from nearby pathology, 
and physicians in general are beginning to 
demand of radiologists a more exacting de- 
scription of the behavior of the entire duode- 
num. The diagnosis of gastric neurosis, 
hyperacidity, neurasthenia, and cholecystitis, 
without proof thereof, is no longer quite a 
satisfactory explanation for a symptom- 
complex, usually bizarre, such as these cases 
often present. 

It is now pretty generally conceded that 
non-inflammatory bands to the duodenum 
either above or below the mesocolon may 
cause intermittent obstruction and seriously 
interfere with the function of the duodenum. 
Whether these bands are congenital or not 
may not deserve serious discussion, but the 
fact that no other pathology is found at op- 
eration in this type of case favors the for- 
mer theory. 

This is the “essential periduodenitis” 
which Roux, Duval, and Béclére so elabo- 
rately describe in their masterly work on 
“Studies in the Duodenum,” recently trans- 
lated by Quain. Many years ago Cole 
called attention to these deforming bands 
or veils, as have also Quain, Carter, Taylor 


—. 


1Read before the Radiological Society of North America, 


nb Fourteenth Annual Meeting, at Chicago, Dec. 3-7, 


and others. The radiologist can by pains- 
taking fluoroscopic examination (not over- 
looking lateral observation) almost invari- 
ably diagnose the presence of these bands. 
Too often, however, it may be said that the 
average physician fails to give diagnosis of 
these bands the consideration it deserves. 
The type hitherto described as arterio- 
mesenteric ileus due to mesenteric drag, 
while still being accepted by most physicians 
as a settled question, has not quite satisfied 
some of the best students of this condition 
as to its cause. It seems quite logical, as 
may be seen from a study of Case 1 (Figs. 
lh, 2, a6 3) 


that the mesenteric root in 
which the superior mesenteric artery is in- 
corporated may, when there is a congenital 
shortness of the mesentery with ptosis of 
the small intestine, exert sufficient drag to 
cause compression of the duodenum over 
which it passes, or that when we have a 
right-sided ptosis the colica media which 
supplies the right colon may exert sufficient 
traction on the main trunk to cause this 
same compression. 

However, Fraser, writing in Surgery, 
Gynecology and Obstetrics for March, 1927, 
attributes the cause in this latter type to de- 
rangement of the involuntary nervous sys- 
tem, yet being convinced, as he says, that an 
imperfect attachment of the cecum and 
ascending colon to the abdominal wall is in 
fact a constant accompaniment of these 
functional disorders. Robertson, who also 
writes on the subject in Surgery, Gynecol- 
ogy and Obstetrics, says, in a personal com- 
munication discussing Case 1, that it is “un- 
fortunate for these sufferers that the mes- 
enteric root should cross the duodenum, for, 
conceivably, once the condition has been pro- 
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Fig. 1, Case 1. See text. 
duced, the anatomical position of the mesen- 
teric vessels may aggravate though never in 
my opinion to any serious degree,” and he 
is insistent that disturbed innervation is the 
cause. The writer is of late inclining more 
to this latter view and hopes in a later paper 
to show that the question of superior mesen- 
teric artery pressure is not the sole problem. 

While working in the Cleveland Clinic 
gastro-intestinal department in 1924 and 
1925, many cases of chronic duodenal ileus 
were operated upon, and a duodenojejunos- 
tomy performed in which no pathology was 
found other than that apparently due to 
superior mesenteric artery pressure from a 
right-sided ptosis or such as might come un- 
der the first class wherein non-inflammatory 
stenosing bands were found. 


SYMPTOMATOLOGY 


There is usually stomach trouble of long 
duration, often since childhood. Periodical 
so-called “bilious attacks,” with nausea and 
often vomiting, resembling a typical mi- 
graine attack, are common and most sig- 
nificant, the attack often being ushered in by 
marked constipation and usually accom- 
panied by headaches which in the female 
are independent of the menstrual period. 
True migraine is, however, an entirely dif- 


Fig. 2, Case 1. 


See text. Fig. 3, Case 1. See text. 
Females to males are in the 
proportion of two or three to one, and the 


usual age period of “full-blown” attacks is 


ferent entity. 


between twenty and forty, but children may 
Pain may be 
violent or absent, its situation variable, as 


present the same symptoms. 


well as its relation to food or its being eased 
by food or soda. 

Some certain posture may often give re- 
lief, especially when occlusion by root of 
mesentery is at fault. While constipation 
is the rule, there are often intermittent diar- 
rheal attacks. Cecal stasis may dominate 
the picture, especially when there is a right- 
sided ptosis, the duodenal compression be- 
ing secondary, due to drag on the colica me- 
dia. If the duodenal compression is in the 
region of the ampulla of Vater, we may 
have an enlarged and sensitive liver and gall 
bladder, with pain in the region of the 
right costal arch. 

There is often 
strength, with mental and physical depres- 
sion, disturbed heart action, cold extremi- 
ties, hyperesthesia, paresthesia, skin erup- 


loss of weight and 


tions, low blood pressure, subnormal tem- 


perature and other evidence of duodenal 
“Bilious at- 


intoxication. Buchanan says: 
tacks are practically always a part of mi- 


graine and not of something more serious, 
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Fig. 4, Case 2. See text. 





the first evidence of the migraine character 
may occur in infancy as cyclic vomiting, and 
the prediction can be made with a high de- 
gree of assurance that the child will be sub- 
ject to migraine cycles later in life.” 

With such symptoms persisting over a 
long period, a state bordering on neurasthe- 
nia may well result, and one’s first impres- 
sion often is of a functional element of ex- 
aggeration. Hence the frequent diagnosis, 
“gastric neurosis.” 


ETIOLOGY 


Of our present series of forty-eight cases 
ill have had a very complete examination, 
both clinically and radiologically, with re- 
peated rechecks. The Graham “dye test” 
for gall-bladder visualization was carried 
out in the adults; the appendix region was 
carefully inspected at the time of the X- 
ray examination, and consultation had with 
nose and throat specialists with reference to 
sinus pathology. 

In nineteen cases operated on, of the en- 
tire series from which this study is made, 
no other pathology was found than that due 
!0membranes or supposed mesenteric pres- 


‘we. There is much controversy with re- 
gard to the cause in arteriomesenteric ileus: 
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Fig. 5, Case 2. See text. 


Fig. 6, Case 2. See text. 
that it is due to a neuromuscular derange- 


ment above the duodenal rudimentary 
sphincter is now being given serious consid- 
On the other 
hand, there seems to be a majority that 
favors the superior mesenteric artery pres- 
sure theory. 

McKenty found a right-sided ptosis in 
nineteen out of his twenty-six cases, and 
with one exception the only cause was com- 
pression by the root of the mesentery. Mc- 
Connell found a right-sided ptosis in thirty- 
seven out of thirty-eight cases. Nesbitt had 
four cases in his wards at one time, upon 
three of which he did a cecopexy. Wilkie 
says two conditions are responsible: (1) 
empty small intestines hanging over the 


eration by many able writers. 


pelvic brim without resting on the floor of 
the pelvis, the mesentery being then folded 
like a fan and exerting a uniform drag in 
the vertical direction; (2) congenital lack 
of fixation of the proximal colon, where the 
cecum and ascending colon prolapse into 
the pelvis—in other words, a right-sided 
ptosis, and exact traction on the mesentery 
in the line of the superior mesenteric artery. 

Rehfuss savs chronic stenosis of the duo- 
denum is not uncommon, and gives pressure 
of the mesentery or superior mesenteric ar- 
tery as one of the causes of the intermittent 
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Fig. 7, Case 3. 
type. Beéclere names compression of mes- 
enteric vessels as one of the chief causes and 
stresses the fact that the condition is best 
shown at upright fluoroscopic examination, 
as it may disappear in the prone position. 

Horsley mentions pressure by the superior 
mesenteric vessels and also emphasizes that 
the examination should be made during the 
symptom period. 

The Kelloggs, in their exhaustive paper, 
also subscribe to compression of the duode- 
num between the vertebral column behind 
and the superior mesenteric artery in front. 

Halpert differentiates the arteriomesenter- 
ic drag from the arteriomesocolic, suggest- 
ing a duodenojejunostomy for the former 
and for the latter a resection of the cecum, 
or colopexy. 

srams, adding a further series of ten 
cases to those already reported by him on 
“Migraine with Abdominal Equivalent,” 
states that in the five of these ten cases op- 
erated upon no pathology was found. We 
feel that here the mesenteric pressure, re- 
sulting from mobile ceca and ascending 
colon, may have been at fault, the condition 
being easily overlooked by the surgeon un- 
less specifically sought for. 

Quain lays the blame on the radiologist 
for not discovering evidence of periduodenal 


Fig. 8, Case 4. 


Fig. 9, Case 5. 


membranes and of pathologic duodenal te- 
tention more frequently. We accept the 
blame but only to the extent of about 25 
per cent. The surgeon and internist will 
have to accept the rest until they familiarize 
themselves with the possibilities of screen 
study in these cases, and make more specific 
inquiries as to the behavior of the distal 
duodenum after ingestion of the barium 
meal. 

Of recent articles, the very excellent and 
comprehensive study by Carslaw, of Edin- 
burgh, on Visceroptosis will well repay care- 
ful perusal. 


DUODENAL INTOXICATION 


A proper conception of this condition fails 
us, unless we have a thorough understan¢- 
ing of duodenal physiology. In spite of the 
relative mildness of the motor troubles 
there may be evidence of profound duodenal 
intoxication. Peristaltic contractions as wel 
as rhythmic contractions of the duodenum, 
according to Wheelon, assure a passage 0! 
food through the duodenum in from eight 
to ten seconds, and Holzknecht, of Germany, 
gives the same time. So that in duodenal 
stenosis, instead of fragmentary evacuation, 
intermittent and rapid, the food fills the 
duodenum and distends it during the entire 
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Fig. 10, Case 6. 
duration of gastric digestion. The farther 
along in the duodenum the obstruction, the 
graver the symptoms. They are but slight- 
ly marked in stenosis of the duodenal cap, 
which we are not here considering. 

The cause of the symptoms is not yet elu- 
cidated, as the exact nature of the poisons is 
unknown: (a) according to some authors 
the toxic substances are created by the duo- 
denum; (b) according to others they are 
produced at the expense of duodenal secre- 
tions under the influence of bacteria which 
develop in the stagnant duodenal secretion. 
Maury, (American authors), 


Whipple 


Fig. 13, Case &. 


Fig. 11, Case 7. Fig. 12, 


Fig. 14, Case 9. 
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Case 7. 


Roger and Garnier (French authors), say 
it is a toxic secretion. The Dragstedts claim 
that it is an alteration of the duodenal re- 
tained secretions by proteolytic bacteria and 
that duodenal secretion without stagnation 
is not extremely toxic. 

It is the relative retention of the toxic 
contents in the duodenum, which in general 
is traversed so rapidly, that facilitates ab- 
sorption there, and this absorption is the 
more rapid as pressure in the obstructed 
loop is raised (the “intraduodenal tension” 
of which Rehfuss speaks) and as the peri- 


staltic movements are increased. In the pro- 


Fig. 15, Case 10. 
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Fig. 16, Case 11. 


duction of 
ogists, the 
absorption 
which produce toxins. 


symptoms, according to physiol- 
factors which increase intestinal 
are more important than those 


RADIOLOGIC TECHNIC 


The technic used can best be followed by 
a careful study of the cases described. The 
radiologist must always remember he is a 
physician and not merely a technician. He 
should have a history of the case submitted 
beforehand or obtain it for himself at the 
time of examination. Consultation with the 
surgeon or internist is the ideal, but as to 
the scope and manner of examination the 
radiologist should act entirely on his own 
initiative. 

“Studies on the Duodenum,” by Duval, 
Roux, and Béclére, has been the source of 
much inspiration and of many valuable sug- 
gestions. 

The especial thanks of one of us (R. H.) 
are due to his colleague, Dr. Shaw, for his 
ideal co-operation and for having written 
the outline of the treatment he is using in 
these cases. 


CASE REPORTS 


Case 1 (Figs. 1, 2, and 3). Female, 40, 
sick headache all her life, “even as a girl.” 
When first seen the present attack had 


Fig. 17, Case 11. 


Fig. 18, Case 12. 


lasted for one month; vomiting almost 
bedridden; 
marked loss of weight; being fed alkalies 
Previous roentgenogram at large clinic was 
We insisted that patient be 
brought to the office “during the attack.” 


In Figure 1, note the dilated duodenum, 


daily; patient _ practically 


negative. 


with no barium passing into the jejunum. 
This film was taken at the end of 2% hours 
Fluoroscopic examination during this period 
showed marked writhing or churning move- 
ment of the barium in the duodenum. The 
foot of the bed was then raised, with patient 
on her abdomen. Observation at the end 
of two hours more showed the stomach and 
(Cf. Fig. 2.) 

Figure 2 was taken after five weeks’ med- 


duodenum entirely empty. 


ical treatment, during which the patient 
gained 30 pounds in weight. Her vomiting 
stopped after the first day of treatment. 
The barium passes immediately through the 
duodenum. Had this been the first exan- 
ination of the patient, what would the diag- 
nosis have been? (Cf. Fig. 3.) 

Figure 3 was taken after ten months, 
with patient beginning to lose weight 
through overwork, worry, etc. The entire 


duodenum is seen on the print and marked 


churning movement was seen fluoroscopical- 
ly. Barium at intervals passes into jejunum. 
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Fig. 19, Case 13. 


The condition here is not so marked as in 
Figure 1. We cannot conceive of the in- 
termittent obstruction here being due to 
other than a pure arteriomesenteric drag. 
The clinical history, with the abnormal mo- 
bility of cecum and ascending colon which 
this patient had, should determine the diag- 
nosis, no matter at what stage the examina- 
tion was made. The diverticulum in the 
duodenum is of no significance here. Is it, 
however, due to the intraduodenal tension 
present in these cases? (See also Figs. 25 
and 35.) 

Case 2 (Figs. 4, 5, and 6). Female, 38 
years of age. Since the age of four, there 
had been periodical attacks of vomiting, 
with headaches. Duration of present attack, 
once a day for two weeks. 

The film shown in Figure + was taken 
with the patient upright during fluoroscopic 
examination. Unless the behavior of the 
duodenum is observed fluoroscopically with 
the patient upright, many cases will be 
missed. 

Figure 5 was taken at the same examina- 
tion as Figure 4, with the patient prone. 
This woman has also a high fixed immobile 
hepatic flexure. The duodenal dilatation is 
readily seen in the prints. X-ray diagnosis: 
Intermittent duodenal stenosis due to abnor- 


Fig. 20, Case 14. 


Fig. 21, Case 15. 


mal bands; probably hepatoduodenal colic. 
Figure 6 is a film of this same patient 
taken at the end of five weeks’ rest in bed 
with but little improvement clinically. Noth- 
ing is seen here in the duodenum to suggest 
the diagnosis so evident in the two preced- 
ing films. Operation was advised. 

Case 3 (Fig. 7). Male, 64 years of age. 
Severe attacks of left-sided pain, with vom- 
Present attack is 
Patient is losing weight. Clinical 
Carcinoma of the stomach. X- 
ray diagnosis: Stomach and bulb normal, 
marked duodenal dilatation, with stasis. Pa- 
Note 
gloved hand to push stomach out of the way. 


iting, for many years. 
severe. 
diagnosis: 


tient examined in upright position. 


Not operated on. 
Whit.) se > 
Case 4 (Fig. 8). 
age. Nine months’ search at largest medical 
centers for relief from “migraine.” Symp- 


Female, 31 years of 


toms lasting ten years. Severe headaches, 
with nausea and vomiting. Stomach pushed 
aside by ungloved hand to show dilated 
duodenum. In addition, this patient had a 
hugely dilated mobile pelvic cecum. Med- 
ical treatment here is resulting in some 
slight improvement. 

Case 5 (Fig. 9). 
age. Epigastric pain, with vomiting and 
right-sided headaches every two weeks for 


Female, 21 years of 
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Fig. 22, Case 16. 
one year. Dilatation of duodenum evident. 
Not followed up to determine mobility of 
cecum. Surgical treatment not advised. 

Case 6 (Fig. 10). Male, 51 years of age. 
Severe bilious attacks over 
Headaches now lessening, but severe vomit- 
ing spells occasionally. 
“below par.” All kinds of diagnoses, one 
contradicting the other, had been made. Is 
the duodenum here pictured, plus a mobile 
cecum, the cause? 

Case 7 (Figs. 11 and 12). 
of age. Headache and stomach trouble for 
fifteen years. 
patient vomits. 
utes for three or four hours. 
Constipated. Note large pouch at knee of 
duodenum—this held traces of barium for 
twenty-four hours. 
refused as a previous appendectomy was to 
have cured. 

Case 8 (Fig. 13). 
Attacks of epigastric distress, with nausea 
and vomiting, for four years. Clinical diag- 
nosis: Duodenal ulcer. 
Evident from Figure 13. 
nosis: 


many years. 


Dizzy, “dopey,” 


Male, 34 years 


Headache not relieved until 
May vomit every five min- 
Dizzy spells. 


Operation advised, but 


Male, 28 years of age. 


X-ray diagnosis: 
Operative diag- 
Adhesions at duodenojejunal junc- 
tion from inflammatory mesenteric glands. 
Case 9 (Fig. 14). Male, 35 years of age. 


Fig. 23, Case 17. 


Fig. 24, Case 18. 


Repeated bilious attacks, with headaches, 
Stomach of hypersthenic type. Gall bladder 
removed, without relief. Note stasis in 
knee of duodenum beneath transverse colon, 
Patient had had barium elsewhere the day 
before in search for stomach pathology. 

Case 10 (Fig. 15). This patient had di- 
lated duodenum, as seen, and also a marked 
right-sided ptosis. Surgeon at operation re- 
ported a normal gall bladder and appendix, 
the latter being removed. The question of 
the dilated duodenum was apparently not 
considered. 

Case 11 (Figs. 16 and 17). 
Little or no history obtained 


Female, 37 
vears of age. 
in this case. Severe attacks of gastric dis- 
tress warranting operation. Figure 16, 
taken prone, shows the dilated duodenum; 


Figure 17, taken upright, after three hours, 


shows the stasis or puddling in the duo- 
Adhesions 


denum. Operative diagnosis: 
of liver and duodenum, causing dilatation. 

Case 12 (Fig. 18). Female, 47 years of 
age. For twenty years there had been con- 
stipation, nausea, headaches, vomiting fre- 
quently. Clinical diagnosis: Asthenia, mi- 
graine. X-ray diagnosis: Intermittent ste- 
nosis, due to anomalous bands. Note that 


the entire duodenum is seen at one time. 
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Fig. 25, Case 19. 


Operative diagnosis: Duodenum two and a 


half times its normal size, due to abnormal 
bands. 

Cases 13, 14, 16, 17, 18 (Figs. 19, 20, 22, 
23, and 24, respectively). These cases show 
the dilatation often accompanying a duode- 
nal ulcer, as well as occasional traction 
pouch. Such a combination is too frequent 
not to be more than a coincidence and sug- 
gests the following queries: Is the dilata- 
tion primary? Do such cases do badly 
under treatment with alkalies, owing to 
tendency to alkalosis in high intestinal 
stasis? Do such cases do badly with a 
gastro-enterostomy, if the dilatation is over- 
looked? The large series of such cases re- 
ported by Dr. Sloan, of Bloomington, with 
cure of the ulcer following duodenojejunos- 
tomy for the dilated duodenum, is worthy 
of serious consideration. 

Case 19 (Fig. 25) 
age. History of severe spells of abdominal 


Male, 22 years of 


cramps and nausea since the age of eight 
years. At present the history is suggestive 
of duodenal ulcer. X-ray diagnosis (from 
film): Duodenal ulcer. Fluoroscopic diag- 
nosis: Duodenal diverticulum, and the un- 
usual “cup and spill” type of descending 
duodenum, due, no doubt, to constricting 
bands. Is the latter abnormality the cause 


Fig. 26, Case 20. 


Fig. 27, Case 21. 

of the symptoms dating from childhood, as 
also of the duodenal ulcer present now, and 
of the diverticulum, owing to intraduodenal 
tension present in such cases? 

Case 20 (Fig. 26). Female, 30 years of 
age. This case illustrates the duodenal sta- 
sis of a true gastroptosis, with its own train 
of symptoms. This statement is made while 
the writer is quite mindful of the excellent 
work of Moody, Van Nuys, Chamberlain, 
Gastroptosis 
per se is no factor in the types with which 


Wingate Todd and _ others. 


this paper is concerned. 

Case 21 (Fig. 27). Little girl, aged 8. 
So-called “cyclic” attacks of vomiting. This 
case is shown here as we are convinced that 
such attacks in children come under this 
class of intermittent duodenal stenosis. In 
eight cases under observation at present we 
find the same anomalies in the intestinal 
Colon re- 
dundancies or other anomalies than those 
The re- 
moval of the appendix is not the solution of 
Note in the many histories of 
adults here reported the number dating their 
attacks back to childhood. 

Cases 22, 25 (Figs. 28 and 29, respec- 
tively). 
characteristic of duodenal stenosis as Case 1. 
Cases 22 and 23 had just as severe attacks. 


tract as described in this paper. 
described here are coincidental. 


the problem. 


These two cases are clinically as 
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Fig. 28, Case 22. Fig. 29, 


Both have mobile ceca. Examination was 
made in the interval between attacks. The 
dilatation of the duodenum, as can be seen, 
is not very marked. Fluoroscopic observa- 
tion shows the same to-and-fro churning 
movement in the duodenum. 
hesitation as to the diagnoses to make in 
these two cases. 

Case 24 (Fig. 30). 
age. Recurrent headache all of life; attacks 
may last from twelve hours to three days, 
completely incapacitating patient for his 
very responsible position. Diagnosis made 
fluoroscopically with patient upright. No 
diagnosis possible from this film, taken 
when the patient was prone. Duodeno- 
jejunostomy performed. In this case, at 
least, judging from the almost complete re- 


We have no 


Male, 47 years of 


Fig. 31, Case 25. 


ig. 32, Case 26. 


Case 23. Fig. 30, Case 24. 
lief for two years, this type of Operation 
seems to have justified itself. 

Case 25 (Fig. 31). Female, 15 years of 
Nausea and vomiting every morning 
for three months. Considerable loss of 
weight. X-ray diagnosis evident from film, 
Operation being considered. 

Case 26 (Fig. 32). 


Characteristic history. 


age. 


Female, 32 years of 
Diagnosis of 
dilated duodenum made elsewhere and op- 
At this examination, made 
in the interval, the dilatation is not marked, 
while, if made during an attack, it may be 


age. 


eration advised. 


as marked as in Figure 1, Case 1. 

Case 27 (Fig. 33). Male, 23 years of 
age. Indefinite history of gastric distress, 
with periodical attacks of nausea and von- 
iting, since age of eight. Duodenal bulb is 


Fig. 33, Case 27. 
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Fig. 34, Case 28. 


normal; deformity of distal duodenum is 
undoubtedly due to hepatoduodenal bands, 
probably congenital in origin. 

Cases 28, 29 (Figs. 34 and 35, respec- 
tively). These cases illustrate the distor- 
tion of the duodenum due to anomalous 
bands. The question will always be raised 
as to whether a pathologic gall bladder with 
resulting adhesions is not the cause. As in 
Case 27, many patients will date their 
symptoms from childhood and the conserva- 
tive surgeon will often report a normal gall 
bladder in those cases, the bands being con- 
genital in origin and non-inflammatory. 

Case 30 (Fig. 36). Megaduodenum in a 
child three and one-half years old. Symp- 
toms justified clinical diagnosis of pyloric 
stenosis. Operation revealed a hugely di- 
lated duodenum due to obstructive bands in 
region of ligament of Treitz. Complete re- 
lief from duodenojejunostomy. 


TREATMENT 


Treatment should be undertaken only by 
one familiar with the orthopedic principles 
involved, and with the malstatics which in 
our opinion are the result, not the cause, of 
the intestinal tract anomalies found, and by 
one who has familiarized himself with the 
X-ray evidence by screen observation. 

The matter of diet assumes an important 
role, since only by marked gain in weight 


Fig. 35, Case 29. 


Fig. 36, Case 30. 


may intra-abdominal fat be deposited and 
thereby intra-abdominal pressure raised. In- 
stead of eliminating carbohydrates, eggs, 
milk, etc., from the diet, these, together with 
fats and sugars, are forced. Milk and 
cream with meals and at bedtime are pre- 
scribed, with also a light mid-morning meal. 
Olive oil is taken before each meal. Printed 
detailed diets are furnished each patient. 

Attention to posture and malstatics is ob- 
served by absolute rest in bed for seven 
weeks, with the foot of the bed elevated ten 
to twelve inches. By thus overcoming in- 
testinal drag and abnormal bowel kinks, sta- 
sis theoretically is lessened. In fact, many 
of these cases treated thus are less consti- 
pated than when leading an ambulatory life. 
In addition, gradually increasing exercises 
are outlined, the object of which is to in- 
crease the muscular tone of the lower ab- 
dominal wall, to expand the upper abdomen, 
and to contract the lower. 

Post-feeding distress is commonly relieved 
by turning the patient on the right side or 
abdomen for one hour after each meal, 
often happily combined with the application 
to the abdomen of local heat. Cathartics 
are avoided, except when necessary, and 
then a weekly saline may be given and a 
daily evacuation of the colon obtained by 
glycerine suppository or small saline enema. 
Hardened stool may be softened by an in- 
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jection, retained over night, of four to six 
ounces of cottonseed oil. A properly fitting 
and specially designed belt is furnished at 
the end of the bed period, this to be laced 
in place in the Trendelenburg position. 

The above routine is continued for sev- 
eral months, with the addition of gradually 
increasing walking exercises to the extent 
of four to five miles a day. Patients are 
cautioned that symptoms are apt to recur 
with any marked loss in weight or relaxation 
in application of the treatment. 

The whole problem is essentially a medi- 
cal one, although certain associated factors 
of medical treatment are unsatisfactory. 
However, we believe that any surgical ap- 
proach should be undertaken with extreme 
reluctance. 
or adhesions about the duodenum or else- 
where may be severed and raw surfaces 
carefully covered. Where this seems im- 
possible, duodenojejunostomy may be con- 
sidered if a grossly dilated duodenum is 
noted. Our experience with cecal plication 
and fixation or colopexy has not been en- 
couraging. X-ray follow-up after two 
years of cases operated upon finds the cecum 
in the pelvis practically as it was before 
operation. 


Distorting bands, membranes, 
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PROGNOSIS IN CANCER’ 


3y M. J. SITTENFIELD, M.D., New York Crty 


T seems to me the time is ripe, particu- 
larly in this kind of an assembly, to 


formulate from our results the prog- 
nosis in malignant disease, especially in the 
face of the very active campaign for can- 
cer control, and the greater information ac- 
cumulated on the subject of cancer in gen- 
eral, and to discuss with you the means for 
advance in the fight against cancer. 

If we go back fifty years or so to the days 
of Pasteur and Virchow, we find that the 
treatment of cancer was only haphazard at 
best, and based upon ignorance and empiri- 
cism. At that time the most unheard of 
therapeutic agents were suggested, from the 
application of elixirs and other absurd po- 
tions to placing twenty green frogs on a 
so-called cancer to suck away the malignant 
principle. 

Through the new developments of bacte- 
riology and pathology at that time, the gen- 
eral interest in cancer was transformed to 
surgery, so that in a comparatively . short 
time cancer surgery made more progress 
than had been made during the many cen- 
turies preceding. Notwithstanding, how- 
ever, the development of a highly perfected 
surgical technic, the prognosis of cancer has 
not changed very materially, and it is diffi- 
cult to conceive how more extensive surgi- 
cal measures are going to bring about a fur- 
ther progressive change in the prognosis of 
cancer. The very fact that there is a con- 
stantly changing attitude in the attack upon 
cancer would indicate that the present-day 
methods are either non-satisfying or disap- 
pointing, and that is why new means of 
combating the disease are constantly sought 
for. 


a 


*Read_ before the Radiological Society of North America, 
— Fourteenth Annual Meeting, at Chicago, Dec. 3-7, 


With this in mind, let us consider only 
two of the most outstanding questions: 
Firstly, whether, by virtue of the improved 
surgical technic within the last twenty-five 
years, the prognosis in cancer is better to- 
day than it was at that time, and secondly, 
have the activities of the different cancer 
societies urging the prevention and early 
treatment of malignant disease by prompt 
radical surgery reduced the cancer incidence 
or cancer mortality in the slightest? 

To answer the second question first, it is 
generally admitted that the urge for the 
early recognition and early extensive exci- 
sion of cancer has not made the least dent 
in the mortality rate. This is true even in 
the largest cities where every facility for 
the most efficient type of work is available. 
Compare the percentage of deaths from 
cancer in New York City twenty-five vears 
ago with that of to-day, and you will be 
startled and unable to account for the in- 
The at- 


tempt to explain this upon the basis of im- 


creased number in the death rate. 


proved diagnostic methods would have to 
face the fact that diagnostic methods, say 
fifteen years ago, were not inferior in gen- 
eral to what they are to-day, and if these 
methods are better to-day, then a larger 
number of early or operable cases of cancer 
should have been recognized, and_ these 
should have lent themselves to a better prog- 
nosis. Especially should this be true of the 
breast, skin, uterus, or lip cancers—the most 
This, 
however, has not been borne out by mortal- 
ity statistics, as the fatalities in this group 
of cases have not been lessened. 

This state of affairs naturally confronts 
us with this question, Are we on the right 


favorable types for early surgery. 


track in considering cancer truly a surgi- 
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cal disease, and can we hope for better re- 
sults from a more radical surgical proce- 
dure, or are these cases hopeless from the 
start? As a matter of fact a surgical exci- 
sion is hardly ever radical enough or else 
we would not meet with recurrences. 
Again, if we look upon early extensive op- 
eration as meeting all the requirements in a 
given case of cancer, then the cold fact con- 
fronts us that an individual with a cancer, 
even after a wide and extensive excision of 
the tumor, is not cured of the disease, but 
for all intents and purposes remains afflicted 
during his entire lifetime. We know only 
too well that patients who remain symptom- 
free for five years or so, after extensive 
surgical removal of the tumor, do succumb 
after six or eight or even ten years from a 
recurrence, either in the field of operation 
or from metastases in organs distant from 
it. 

The very fact that the disease recurs in 
the scar or in the field of operation, the pre- 
vention of which was planned by the com- 
plete excision of the tumor, makes two 
probabilities apparent: One, that it was 
impossible to completely remove all the ma- 
lignant tissue by the knife; the other, that 
some cells were dispersed or set free into 
the tissue during the operative manipula- 
tion. 

This factor, combined with many others, 
makes the prognosis in cancer quite difficult, 
especially so when we keep in mind the ex- 
traordinary length of time that sometimes 
elapses before these isolated and dispersed 
cells come to a new outbreak—after five or 
even ten years or more. 

There is abundant evidence for this pos- 
sibility of recurrence, apparently, for the 
rest of the individual’s lifetime, and _fre- 
quently this hazard is not sufficiently ap- 
preciated. Such late recurrences have for- 
merly been looked upon by pathologists and 
clinicians as somewhat rare occurrences, but 
recent studies upon this very question by 
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the Medical Society of London have 
brought to light very interesting informs. 
tion. From a follow-up of cases operated 
upon for carcinoma of the breast, 265 in- 
dividuals were traced who had survived 4 


period of ten years or more. Astonishingly 


enough, within the next three to five years 
73 per cent of these died from recurrences 
of the cancer. We are in close agreement. 
therefore, with one of the leading English 
surgeons, who says: “The most admirably 
planned radical operation according to the 
best anatomical and surgical knowledge de- 
pends upon a certain amount of luck or 
chance for success.” 

There is much to support this notion by 
virtue of the fact that the spread of the 
malignant cells in the organism is by no 
means uniform. In cancer of the breast, for 
instance, the disease may spread in the di- 
rection of the lymph flow, either as isolated 
cells or emboli, or they may be carried by a 
continuous process against the stream. 
Anatomists have shown that the current in 
the lymphatics is not always in one direc- 
tion, also that the relays are such that the 
regional glands are not invaded in their reg- 
ular order. For example, some cells travel 
by way of the axillary glands, others 
through the intercostal channel, others, 
again, downward along the superficial fas- 
cia, whilst still others go to the opposite 
breast, and so on. 

To put this in a more concrete form, no 
one can foretell the particular path that a 
cancer cell may or has taken; at best, one 
can only assume the average picture. Be- 
cause of the various paths that a cancer cell 
may take and the fact that isolated groups 
lie quiescent for many years without light- 
ing up, will make it questionable whether at 
any time they can be brought under the con- 
trol of the knife. Moreover, the spread of 
the cancer may be extrathoracic or intra- 
thoracic. So too, some neoplasms are long- 
lived, others short-lived. This phase of ma- 





SITTENFIELD: 


lignancy has brought about such a distress- 
ing situation that surgeons like Moynihan 
and Patterson express themselves as fol- 
“Among thoughtful surgeons there 


lows: 
is a growing feeling of dissatisfaction and 


disappointment at the results of operation 
‘a cancer, and furthermore it must be rec- 
ognized that extensive operations in ad- 
vanced cases confer no benefit; indeed. do 
harm.” 

Statements coming from such authorities 
should cause us to pause and reflect upon 
what is the proper thing to do in a given 
case of cancer, and what procedure prom- 
ises the most favorable prognosis. 

The responsibility in a given case of can- 
cer after all falls either upon the surgeon or 
the cancer specialist, and only too frequent- 
ly the responsible one fails to question him- 
self, especially after the surgical removal of 
a tumor, as to whether or not all.that can 
be done has been offered to the individual 
afflicted with cancer. Right here it is es- 
pecially appropriate to point to the fact that 
the cancer specialists who employ the radio- 
active substances in malignancy have failed 
to emphasize sufficiently the value of these, 
and for the most part have failed to speak a 
common language upon this important 
problem. This is regrettable, insofar as in 
some quarters irradiation has been discard- 
ed as an adjunct to the surgical procedure, 
and only the inoperable and advanced cases 
are subjected to irradiation. 

In this connection may I be permitted to 
borrow the remarks of Dr. W. J. Mayo be- 
fore this Society two years ago: “It would 
appear that radiotherapy to some extent is 
selective in its effect. In one. radiother- 
apy will cause a complete disappearance or 
perhaps cure the disease; in another, only 
the most meager palliation will result. In 
highly cellular growths radiotherapy has a 
wide field of usefulness. When it is in- 
tended to secure a direct effect upon a lim- 
ited area, radium has many advantages, and 
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for cancer of the cervix, radium at any 
stage, even early, gives apparently a pros- 
pect of cure equal to that of the knife, and 
In the case of extensive cervi- 
the 
The 


at less risk. 


cal radium cure, when 
knife would be essentially valueless. 

difficulty in evaluating radium and X-ray in 
the treatment of cancer lies in the fact that 


they are used so largely in treating cases of 


cancer, may 


inoperable cancer, or of metastatic cancer 
following operation, where the most that 
can be expected is palliation. The thought- 
less give these agents little credit for what 
they actually accomplish and, often disap- 
pointed that the impossible has not been ac- 
complished, minimize their value.” 

I do not think that it is an exaggeration 
to say that no one branch of medicine has 
made such progress in the past fifteen vears 
as that concerned with the X-ray and ra- 
dium, both in the diagnosis and in the treat- 
ment of cancer, yet it is incredible to hear 
from time to time some individual who 
claims never to have seen any benefit in 
cancer from radio-active substances. 

As a refutation of this, let us refer to the 
report of Lahm on the end-results of sur- 
gery and radiotherapy in carcinoma of the 
cervix. Ina series of 2,000 cases collected 
from 17 different clinics, he finds that ap- 
proximately 20 per cent of cases remain 
symptom-free for five years when treated 
surgically, and, remarkably, the same _per- 
centage holds when radiation alone is em- 
ployed; but in the inoperable cases in which 
surgery is of no avail, radiation alone 
gives an additional 6 to 10 per cent of five- 
year cures. 

After all, the encouraging results ob- 
tained in cancer are from the first period 
of a method comparatively new, and still 
under development. Similar results are 
published from reliable and well conducted 
clinics abroad as well as in this country in 
cases of carcinoma of the breast, lip, and 
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lymphoid tissues in the hands of competent 
cancer specialists. 

The same conditions in prognosis hold 
true for radium and X-ray as they do for 
surgery. In other words, no one can fore- 
tell from the clinical or histologic picture 
the severity of the malignancy, whether the 
disease may last twenty years or terminate 
within a few months. A great deal has 
been written within the past few years 
about the degree of differentiation of the 
cancer cell from the normal on its morpho- 
logic basis. Broders and MacCarty are par- 
ticular disciples of the histologic interpre- 
Ac- 


cording to von Hanseman, the degree of 


tation of von Hanseman’s anaplasia. 


anaplasia or differentiation in a cell is iden- 
tical with the degree of malignancy. Mar- 
chand and a number of other leading pa- 
thologists have not accepted this, and sug- 
gest that the non-differentiation of a tissue 
is purely secondary, depending upon nutri- 
tional conditions and other factors. 

Not to dwell too long upon the histologic 
phase of prognosis, it would seem that the 
duration of the disease, the rate of growth, 
the size of the tumor, the infiltrative and de- 
structive character of the growth, and the 
presence or absence of metastases are of the 
Cell function and cell 
Further- 


greatest significance. 
activity do not go hand-in-hand. 
more, the histologic picture of the tumor 
may change at any time, and frequently 
does change during the progress of the dis- 
ease. On the other hand, it is almost need- 
less to draw attention to the 
which form from apparently benign pri- 
Only then may a prognosis 


metastases 


mary tumors. 
be permissible from the histologic specimen, 
when one can assume that the morphologic 
structure of the tumor is homogeneous 
throughout and will run true to form, 1.¢., 
that its pathologic as well as its biologic 
character is not going to change later on in 
the disease. The importance of secondary 


reactions, as metastases, local extension, 
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pressure and obstruction, infection and 


: : : ab, 
sorption of toxic products of the tumo, 


must be kept in mind, not forgetting th 
defensive factors of the individual himselj 


In brief, then, the histologic character of a 
tumor will yield but little information tp. 
garding the prognosis of the disease if j 
does not hang together with the most nj. 
nute clinical data, and also with the cop. 
stitutional factors of the individual, and ql 
these then co-ordinated into an ensemble 
After all, no one fixed rule will hold in the 
prognosis of cancer—the organ involved 
and the individual himself are the important 
elements in the prognosis. 

The surgeon who simply excises the tu- 
mor, no matter how widely, and the radio- 
therapist who radiates the field of Opera- 
tion or the region of the lesion alone, ur- 
mindful of its spread, are wrong in their 
view of the perspective of the picture. 

In conclusion, permit me to draw atten- 
tion to the fact that it is highly desirable 
that the surgeon as well as the radiother- 
apist acquaint himself better with the sub- 
ject of cancer in general. It is essential 
that he familiarize himself with the pathol- 
ogy and histology and radiosensitivity of 
cancer, also its various paths of metastasis 
that he may be on the lookout for secondary 
manifestations rather than waiting until the 
metastases have reached such size that they 
cast their death warrant shadows. Perhaps 
it is not going too far to say that the sur- 
geon who operates for cancer should devote 
himself entirely to cancer surgery as a spe 
cialty. It seems highly unscientific that in 
every case of cancer of the breast, for it- 
stance, the same orthodox surgical proce- 
dure is adopted, taking no heed of the dura 
tion of the disease, the size of the tumor, 
the localization of the tumor, or what the 
defensive factors of the individual may be. 
Seemingly the notion still prevails in many 
quarters that surgery alone offers the only 
hope in cancer, because it has been the or- 
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thodox method for a great many years. Un- 


fortunately, however, figures cited by 
Wood, Shore, and a number of other ob- 
servers elicit the startling fact that any- 
where from 75 to 85 per cent of the cases 
admitted to the larger hospitals in New 
York City are already of the inoperable 
type. These alarming hgures confirm our 
convictions that in a vast majority of can- 
cer cases surgery alone has little to offer. 
Therefore the prognosis of cancer, as we 
see it, must not leave out of consideration 
the 75 to 85 per cent of inoperable cases. 

If I have unduly discussed the pitfalls 
of surgery in cancer, it has been purely on 
the basis that surgery alone has not too 
large a field to choose from for a favorable 
end-result. Therefore | hope that you will 
bear with me if I bring up again this thread- 
worn subject, but I feel that it is not out of 
line at this meeting to stress our shortcom- 
ings in cancer therapy so that we may arrive 
at a better understanding of cancer, and 
thus a better outlook and prognosis. 


DISCUSSION 


Dr. Joun F. Herrick (Ottumwa, 
lowa): We have listened to a paper that 
should bring home to us the very unsatis- 
factory situation in which we find ourselves 
placed in regard to the treatment of cancer. 
The essayist has discussed especially two 
subjects: one, the incidence of cancer. As 
he said, if our statistics are worth anything, 
cancer is increasing at a rapid rate, said to 
be about 2 per cent per year. He also asked 
the question as to whether we are advancing 
in our successes, whether we are gaining on 
cancer, and there is a doubt in his mind, 
evidently, a doubt in the minds of the best 
men treating this disease, as to whether we 
are getting any better results, curing any 
more patients, than we did some time since. 
The prognosis in cancer is still very, very 
bad. Now I have asked myself why these 


cancer patients die in spite of the treatment, 
as outlined by the essayist, the most ad- 
vanced surgical and X-ray treatment, based 
on the judgment of men who have spent 
their lives studying this subject. Why is 
it that the prognosis is still as bad as we 
doctors report it? I am reminded that the 
mortality rate in the surgical treatment of 
exophthalmic goiter was originally very 
high. Now, since the patients are properly 
prepared, the operation skillfully done, and 
the after-treatment correct, the mortality in 
exophthalmic goiter has become very low. 
Why may not this be so in cancer? 

So far as I am aware, there has been 
little serious, persistent, properly co-ordi- 
nated work done on cancer to determine 
the factors, outside of the cancer itself, that 
may affect the results. Volumes have been 
written and lives spent on study and re- 
search and experiment on cancer cells, as 
stated by the essayist, while little attention 
has been given to the hosts, the victims of 
the cancer. Observations tend to the con- 
viction that cancer is more often primarily 
a disturbance of general nutrition—that is, 
the cause or the foundation is primarily a 
disturbance of general nutrition, first affect- 
ing the body as a whole, and secondarily 
affecting localized areas of tissue. So long 
as the body retains the fire and activity of 
youth, it is almost free from cancer. So 
long as the digestive organs and the diges- 
tive juices of the body retain the energy 
and the avidity of adolescence, it is almost 
impossible for the body cells to take on the 
form of cancer. Long-continued errors in 
diet, vitamine imbalance, overworked liver, 
stagnant biliary secretion, lymphatic insutf- 
ficiency, constipation, toxemias, infections 
of the teeth and tonsils, of the gall bladder, 
etc., vitiate the blood stream and exhaust 
the defensive powers of the system. As a 
consequence there is hyperfunction of the 
thyroid, the suprarenals, but especially of 
those glands that secrete ferments necessary 
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to the proper nutrition of the cells. A man 
may be fat and yet the cells of his body 
may be badly nourished and bathed in toxic 
blood. Once the cancer has appeared, 
whatever the immediate exciting cause may 
be, if it is easily accessible, radical surgical 
treatment I still believe to be the better line 
of treatment ; but if it has passed that stage, 
radiation is beyond any question the most 
useful form of treatment... We must not 
forget that it is the patient who has the 
cancer, and, as I believe the essayist has 
intimated in his paper, we must treat the 
patient, we must cleanse the blood, and put 
something of the fire and activity of youth 
into it. The cancer cells are running wild. 
They cannot do that while the body fluids 
are full of the active digestive ferments 
that maintain our nutrition. It is along this 
line that we may look for advance in the 
prevention and cure of cancer. 


Dr. SAMUEL Brown (Cincinnati, Ohio) : 


Dr. Sittenfield and Dr. Herrick covered the 
subject so thoroughly that I hardly know 
what I can say, except to re-emphasize some 
of the points. Although I am younger than 
the men who have spoken before me, I feel 
very pessimistic; I think the prognosis of 
cancer is bad, and the reason why it is bad 
is that it depends upon so many factors 
which are not under our control. Dr. 
Ewing impressed me a number of times 
with the fact that the disease of cancer cov- 
ers many different kinds of diseases. We 
have different kinds of cancer. To speak 
of a general prognosis of cancer would be 
inaccurate, because it first depends on the 
type of cancer with which we are dealing. 
The second factor is the patient himself. 
How often does a patient harbor a cancer 
for a long time before he consults a physi- 
cian? Naturally the prognosis would be 
worse in the case of that patient who al- 
lows the cancer to develop to a stage which 
is beyond any treatment. The next factor 
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is the physician. How often does a phys. 
cian treat a patient for dyspepsia, for jp. 
stance, and waste six months or a year be. 
fore he refers the case for a complete exam. 
ination? Do you not think the prognosis 
would be better if that patient had received 
a thorough examination one year before 
when he first noticed the symptoms? [| am 
sure it would. Think, then, of the surgeon 
—there are all kinds of surgeons. Do you 
not think the prognosis depends also upon 
the skill of the surgeon? I recall patients 
I have examined in whom I found an 
operable cancer. They were operated on, 
and died, not from the cancer but from the 
operation. Now comes the roentgenologist, 
and although we are all good, still we differ 
in Our experience and interpretation of the 
findings. I, therefore, say that, so long as 
we cannot control all the factors, the prog- 
nosis will be bad. 

So much for Dr. Sittenfield’s paper: I 
must differ a little with my friend Dr. Her- 
rick. I do not deny his theory; he may be 
right, but I do not think he is right in say- 
ing that youth is not susceptible to cancer as 
much as older persons. It is true that can- 
cer oftener occurs in older than in younger 
individuals, but when it does occur in 
younger ones it is more malignant than in 
older ones. Would you give the same prog- 
nosis to a patient with cancer of the breast, 
say, if she were a woman of twenty-five 
that you would if she were a woman of 
fifty years? I am sure we will all agree 
that the prognosis in a woman beyond fifty 
is much better than in a woman of twenty- 
five, although she may be in good health 
otherwise. I enjoyed listening to what has 
been said, but I think you should invite 
an older man to discuss such an important 
paper ; my experience is too limited to carry 
a great deal of weight. 


Dr. H. J. Utemann (Santa Barbara, 
Calif.): Any paper, to be of value, must 
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p discussion and disagreement, and I 


stir u : 
think this paper was of such value, for it 


made me wish to disagree on one or two 

ints very strongly, and therefore made 
me think. In the first place, I can not agree 
with the idea that there has been very little 
improvement in the treatment of cancer. 
First, we must consider the improvement of 
the technic, which is considerable, and we 
have still a good way to go along that line. 
As an example, examine the statistics for 
the last two or three years. The reports 
from Regaud’s Clinic show that they are 
using a technic differing considerably from 
some of the others, and apparently are get- 
ting better results. New methods of attack 
are being brought out, such as the combina- 
tion of chemotherapy with radiation, which 
undoubtedly increases the effect of radia- 
tion. Team work, which could be classed 
under technic in the treatment of cancer, 
is woefully lacking in many places. The 
centers having better team work give us 
better statistics. The best team consists of 
the trilogy of the surgeon, the radiologist, 
and the internist, working equidistant from 
the pathologist. These must all work to- 
gether to properly treat any individual can- 
cer patient. 

There is much attention now being di- 
rected to the systemic effect of cancer. I 
can not agree with Dr. Herrick on that. 
The effect of cancer on the blood, the effect 
of cancer on the Pu of the system as a 
whole, not on the tumor alone, but on the 
body as a whole, has been studied by Red- 
ding, and we are taking that up at Santa 
Barbara next year. The efforts of the So- 
ciety for the Control of Cancer have had a 
tremendous effect. Even in our little com- 
munity of Santa Barbara, I often have a 
patient with a non-malignant condition of 
the breast, such as a simple mastitis, want- 
ing to know if it is cancer. Women come to 
physicians complaining of bleeding—wor- 
ned to death the first time they bleed more 


than usual—and it gives one an opportunity 
to examine the uterus and see what is 
wrong. I believe that I am having more 
people come to me to-day with moles, 
afraid they are malignant, than actual ma- 
lignancies that come in needing treatment. 
We are advancing, though slowly, and, 
above all, we must keep a hopeful attitude 
toward cancer or we can not get very far. 

Dr. SITTENFIELD (closing): Iam really 
disappointed, because I had expected to be 
attacked from some quarters. So far as the 
increased incidence of cancer is concerned 
there is no doubt, from the statistics in the 
last fifteen years, that it has risen from 93 
per 100,000 to 113 per 100,000 in New 
York City. 
experienced the same increase. 

Dr. Herrick discussed the defensive fac- 
I think in this lies one 


The mortality statistics have 


tors of the patient. 
of the most important factors to be con- 
sidered in the prognosis and treatment of 
cancer. 
the radiotherapist, has failed to consider 
the defensive factors of the individual pa- 


Somehow, the surgeon, as well as 


tient. To give you an idea of what I refer 
to, I will simply mention one factor. This 
can be recognized by the reparative power 
of the patient’s blood. If, after the radia- 
tion, the blood picture returns to normal, 
this indicates that the patient has fairly 
good defensive powers. On the other hand, 
if the blood does not repair readily, you 
will realize that the individual has very 
poor defensive powers. 

Dr. Brown's discussion of the biological 
significance of tumors is very important. 
It is only too true that in one case the tumor 
may persist twenty years, in another the tu- 
mor may kill in five or six months. The 
biological character of the tumor and its 
radiosensitivity are the important factors in 
the prognosis of cancer. Insistence on peri- 
odic examinations in persons of forty years 
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of age and over will do a great deal for 


cancer control and prognosis. 

Dr. Ullmann mentions the improvement 
in the technic of X-ray and radium therapy 
within the last few years. Though the tech- 
nic of radium and X-ray has greatly im- 
proved, it has not sufficed to change very 
materially the end-results in cancer. I ad- 
mit that we are still at a very early stage 
in this science. A great deal more work 
must be done, yet it will avail little unless 
the radiotherapist familiarizes himself more 
fully with the subject of cancer in general. 
It is one of the points I wish to bring home 
to the surgeon, also. Neither one of them 
has realized the clinical malignancy of can- 


cer as a disease. They deal with cancer as 
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if it were a foreign body. The SUT ger 
feels that his responsibility ceases when fe 
has performed a very extensive Operation 
and excised the tumor; he is apt to thin 
that he has done his duty, and therefore it 
terest in the patient lags. The radiothers. 
pist, I am sorry to say, has taken a simily 
attitude. He radiates the field of Operation 
or the adjacent regions, and contents hin. 
self with this local radiation. Neither on 
has made a really serious attempt to f, 
miliarize himself with the study of cance 
as a disease. The knowledge of what cap. 
cer really is, how it spreads, its clinical and 
biological malignancy makes cancer a special 
study. These are the salient points I wis 
to bring before you. 





CASE REPORT 





4 CASE OF THORACIC STOMACH 
By HUGH MORRIS, M.D., D.M.R.E. 


Roval Manchester Children’s Hospital 
and Salford Royal Hospital, 
MANCHESTER, ENGLAND 


Radiologist, 


Three cases in which the stomach has 
been found lying above the diaphragm dur- 
ing an X-ray examination have been record- 
ed, two by LeWald (2, 3) and one by Rob- 
ets (4). A fourth case has been described 
by Bailey (1), but this was a postmortem 
discovery. I wish to add a fourth case to 
those which have been discovered by roent- 
genologic means. 

The patient, a female aged 44, was re- 
ferred to me for X-ray examination by Dr. 
Langley, honorary physician to the Salford 
Royal Hospital. Until about a year before 
this time she had always enjoyed good 
health, except for an injury to her right arm 
which had necessitated its removal above 
the middle of the humerus. During the 
past vear she had suffered from vague in- 


Fig. 1. 


digestion which had no relation to food. 
She had also lost a considerable amount of 
weight. Weight at the time of examination 
was 109 pounds, and she stated that her 
usual weight for years had been 140 pounds. 
Appetite was poor and the diet for several 
months had consisted only of milk. There 
The bow- 
Inspection, palpation, and 


Was no nausea and no vomiting. 
els were regular. 
percussion of the chest and abdomen failed 
to reveal anything of an unusual nature. In 
view of her age and the history, a clinical 
diagnosis of cancer of the stomach was 
suggested. 

X-ray Findings.—The 
found to lie above the diaphragm and main- 
lv on the right side. The esophagus fol- 
lowed its normal course as far as it went, 
but it was shorter than usual, resembling in 
this respect the cases previously described. 
The pylorus corresponded with the opening 
in the diaphragm and the duodenum was in 


stomach was 


the abdominal cavity. The stomach rapidly 


Antero-posterior view of the stomach, the patient standing. 
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Fig. 2. Lateral view of the stomach, the patient 
standing. 


emptied itself and showed no barium con- 
tent ninety minutes after the ingestion of 


a fluid opaque meal. The position of the 
stomach is best seen by reference to the i 
lustrations, which show  antero-posteric 
(Fig. 1) and lateral (Fig. 2) views of t, 
stomach with the patient standing. 

Re-examination of the stomach after » 
interval of ten months showed exactly th 
same state of affairs as when the first exan, 
ination was made. Her weight at the time 
of the second examination was 105 pounk 
At first it was thought that there might pos 
sibly be a lesion in the stomach to accouni 
for the loss of weight and the indigestion, 
but this now seems unlikely. The patient 
being kept under observation and future de 
velopments, if any, will be watched with 
interest. 
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THE X-RAY AS A DIAGNOSTIC AND 
THERAPEUTIC AGENT 


It is remarkable how people to-day recog- 
nize the importance of an X-ray examina- 
tion if there is any pain or swelling in the 
region of a bone or joint. They were 
brought to this largely by the simplicity of 
the idea of the necessity of an X-ray film 
when a bone is broken. It required some 
years, however, to impress the medical pro- 
fession and the people with the same neces- 
sity of taking an immediate X-ray film after 
a slight injury to a bone, called “contusion” 
or “bump,” or a trauma to a joint called a 
“sprain.” Non-medical persons, especially 
parents, have gone farther in their intellec- 
tual conception. When one of their chil- 
dren has a pain or a limp or a swelling, they 
demand an X-ray examination first. The 
majority of persons to-day are not content 
with the diagnosis of “growing pains,” 
“charlie horses,” “bumps,” sprained liga- 
ment, torn muscle, or the most dangerous 
diagnosis, “rheumatism.” They demand an 
X-ray examination. This has already, since 
1920, increased the cures of cancer (sar- 
coma) of bone from less than 4 per cent to 
more than 30 per cent. So ignorant were 
the people of the value of an X-ray diag- 
nosis that no child or adult was cured of 
a sarcoma of bone in the Johns Hopkins 
Clinic until 1913. By 1921 we had cured 


but 4+ per cent; by 1929, 30 per cent. Edu- 
cation and the X-ray accomplished ' this. 

The early examination of a bone or joint 
has tremendously reduced the crippling of 
children. The new knowledge of essential 
foods, milk, cod liver oil, fruit juices, green 
vegetables, and sunlight has wiped out rick- 
ets, with its deformity of bones. How for- 
tunate for the female of the race that bow- 
legs and knock-knees and bending tibias and 
deformed ankles were prevented before the 
age of short skirts! The crippling due to 
tuberculosis of joints has been largely wiped 
out by better and pasteurized milk ; osteomy- 
elitis of bone by cleaner milk and water 
and the earlier removal of tonsils and 
adenoids in children, and the better care of 
the teeth, and the wiping out of typhoid 
fever. And the earlier application of the 
X-ray has increased the cures of cancer of 
bone and reveals the non-cancerous tumors 
of bone so early that they can be cured 
without crippling. This progress in the 
earlier recognition of diseases of bone and 
in the prevention of many of the diseases of 
bones and joints must be looked upon as a 
remarkable achievement since 1900, as great 
an achievement as the wireless and the flying 
machine. 

The medical and dental professions. and 
the people have not grasped the protective 
value of X-ray films of the teeth as they 
have X-ray films of the bones or joints. I 
think it may be safely said that the most 
neglected focus of infection which is danger- 
ous to both child and adult, is a root abscess. 
X-ray films of the teeth should be made 
periodically—one should not wait for symp- 
toms, especially when the gums begin to 
recede and there are many fillings or much 
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bridgework. I am inclined to the opinion 
that periodic examinations are as valuable as 
life insurance, perhaps more so. Life in- 
surance would increase in value if its first 
examination was more thorough and it in- 
sisted upon annual examinations as well as 
on premium payments. 

The public and the medical profession 
have failed chiefly in recognizing the pro- 
tection of an X-ray study of the stomach 
the moment there are any warning symp- 
toms from within the abdomen. The opera- 
tion for cancer of the stomach (resection ) 
was marvelously planned and executed in 
1884 by Billroth, a surgeon in Vienna. In 
spite of this, in the Johns Hopkins Clinic 
from 1890 to 1915 the actual percentage of 
cures of cancer of the stomach was less than 
two, which was 10 per cent of those cases 
in which the operation could be performed. 
In 90 per cent of the cases the individual 
came into the clinic in a hopeless stage of 
cancer of the stomach. 
derful diagnostic value of the fluoroscope 
and X-ray film in diseases of the stomach, 
the percentage of inoperability in 1928, in 
all great clinics of the world, has been re- 
duced only from 90 to 60 per cent, and the 
permanent cures after resection have been 
increased from 10 to 30 per cent. 

Most persons to-day, if they think they 
have heart disease, go to their doctor and 
“Please listen to my heart.” But very 


In spite of the won- 


say: 
few who have indigestion or any unusual 
symptoms from the abdomen, go to their 
doctor and request an X-ray examination of 
the stomach. X-ray study has a wider ap- 
plication in the recognition of organic dis- 
ease than any other diagnostic test. Im- 
provement can be made only through its 
earlier application. 

There is room for one other important 
statement in regard to the X-ray. This and 
radium are valuable therapeutic agents in 
treating tumors and malignant 


Everyone knows what a “lump” is. 


disease. 
Human 


beings usually feel a lump when it js smaller 
than a bean. Unless properly informed they 
pay no attention to a lump unless it grows 
rapidly or gives pain. E very individual who 
feels a lump, no matter where the lump May 
be, or whether he feels one or more lumps, 


should seek examination by a physician a 
once. The medical profession is now learn- 
ing that if the lump is growing rapidly, it 
should be removed at once, unless it is sit. 
Then, 
before removing the lump, it should pe 
treated with X-ray or radium radiation, 4 


certain number of lumps are radiosensitiye 


uated near a great nerve or vessel. 


and growth in them can be prevented by 
radiation. 
by instructing the public to seek an examina- 
tion the moment they feel a lump and by 
teaching the medical profession throughout 
the country the best method of diagnosis 
and treatment. 
Practically every 


Thousands of lives can be saved 


in the United 
States has a modern X-ray apparatus and 
one trained in its use within easy walking, 
automobile, or railroad journey. A like 
uniform distribution of adequate amounts 
of radium has not yet been accomplished, al- 
though there is sufficient radium in the 
world to make such a distribution possible. 


locality 


It is my opinion that this progressive move- 
ment is near at hand, and every locality will 
have available everything that is necessary 
for the recognition and treatment of cancer 
in all stages. The medical and dental pro- 
fessions recognize that they must prepare 
themselves the demands of an en 
lightened public, and the public in this coun- 
try is amply able in its prosperity to finance 
its health protection just as well as its pro 
tection from fire. 
JosErH COLT 


for 


3,oopcoop, M.D. 





Injections of glucose have been found to 


be beneficial in acute cases of encephalitis. 
the European sleeping sickness.—Science 


Service. 
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THE X-RAY FILM HAZARD 


That there is a hazard in the handling 
and storage of cellulose nitrate X-ray films 
heen recognized for a number of years. 


has 
That the consideration of this hazard be- 


comes a most pertinent matter in the case 
of hospitals and similar institutions is some- 


thing that has caused hospital executives 
and roentgenologists considerable thought. 

The dangers involved in handling the 
storage of these films has been exhaustively 
considered by prominent fire authorities and 
engineers ever since the war. In 1925 the 
National Fire Protection Association pub- 
lished a booklet of regulations which was 
adopted by the National Board of Fire Un- 
derwriters. It has been the consensus of 
opinion of authorities that these regulations, 
if rigorously carried out, take care of the 
fire hazard and the gas hazard in the case 
of cellulose nitrate X-ray films. A number 
of institutions have patterned their film 
storage after these regulations. It is, how- 
ever, not always an easy matter to achieve 
the ideal, and the obtaining of space for 
structural changes, and possibly increased 
personnel, has been somewhat difficult. 

It is the belief of those who have given 
serious study to the problem that it is only 
by the adoption of what is known as Safety 
X-ray Film that the problem is completely 
solved. Undoubtedly, there are in many 
places accumulations of a great many films 
on cellulose nitrate base that it is felt neces- 
sary to keep, so that even if Safety Films 
are adopted, there are, in many cases, stor- 
age problems. It can only be urged most 
emphatically that these storage arrange- 
ments should conform with the best practice 
recommended by fire engineers. Further- 
more, the necessary thing in such storage 
conditions is to see that they are always 
maintained with maximum efficiency; for, 
of course, a false sense of security is worse 
than none at all. 
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Safety Films are made with cellulose ace- 
tate base or support. 
the combustion characteristics of cellulose 


A brief discussion of 


nitrate and cellulose acetate base will serve 
to emphasize why the nitrate base is dan- 
gerous, and the acetate base may be stored 
the same as paper records. 

The following gases have been found to 
be liberated when cellulose nitrate films are 
Carbon 
dioxide, and the following oxides of nitro- 
gen—nitric oxide (NO), nitrogen dioxide 
(NO.), and nitrous oxide (N2O). Cam- 
phor vapors and complex tarry residues also 
are given off. These two latter products of 
decomposition are relatively of no impor- 
tance from a toxicity standpoint. Carbon 
monoxide is colorless, odorless, and poison- 
ous, causing death almost immediately. The 
action of this gas is well known because 
of its presence at almost all fires and the 
many closed garage fatalities. 

Nitric oxide is colorless and nitrogen di- 
oxide is a deep reddish brown. When in- 
haled, these gases give nitrous (HNO.) and 
nitric (HNO;) acids by combination with 
moisture in the lungs. If these gases are 
inhaled in sufficient quantities, death may 


decomposed : monoxide; carbon 


ensue after an elapsed period of hours or 
days. 

When cellulose nitrate films are allowed 
to burn freely in an excess of air, the fol- 
lowing gases are liberated: Carbon dioxide, 
nitrogen, and probably nitrous oxide. All 
of these gases are non-poisonous but may, 
of course, cause suffocation by cutting off 
the oxygen supply for breathing. 

There is no parallel to be drawn between 
the burning of cellulose nitrate and cellu- 
lose acetate films, the two behaving in en- 
tirely different manners. 

When cellulose acetate films are burned 
with an abundance of air, carbon dioxide 
and water are the sole products of combus- 
tion, exactly the same as when paper is 
burned. 
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When the cellulose acetate films are sub- 
jected to high temperatures due to an ex- 
ternal fire, and if the supply of air is very 
limited, what is known as destructive dis- 
tillation takes place and two gases, carbon 
monoxide and carbon dioxide, are evolved, 
and acetic acid vapors are produced in the 
same manner as when paper is heated under 
similar conditions. 





RESOLUTIONS 


WueErEas, the storage and preservation 
of used X-ray films has recently become an 
economic and insurance problem, and 

WHEREAS, the reports of the roentgenol- 
ogists responsible for the diagnoses are of 
decidedly more value and importance than 
the films, and 

WueErEas, these reports are filed with, 
and become a part of, the records of each 
case, making it unnecessary that large num- 
bers and quantities of old and used X-ray 
films be preserved and retained for long pe- 
riods of time, it is therefore 

RESOLVED, by the Council of the Chicago 
Roentgen Society, acting officially for the 
Chicago Roentgen Society, that it is the 
sense and judgment of this Society, that it 
is not necessary to preserve any X-ray films 
for a longer period than two years after 
their exposure, and that in all cases where 
there is no likelihood of legal proceedings— 
such as ordinary clinical cases, medical con- 
litions, gastro-intestinal and urinary tract 
examinations—it is deemed unnecessary to 
preserve or retain the X-ray films for a 
longer period than six months after their 
exposure. 

This is, however, not in any way to be 
construed as discouraging the preservation 
of films of specially interesting or unusual 
conditions, as these are to be preserved be- 
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cause of their value for comparative 
and for teaching purposes. 
ther 


Study 
And it js fur. 


RESOLVED, that referring physicians de 
siring to preserve the X-ray films of their 
own patients, be encouraged to do this and 

me: J 


it is hereby declared permissible and Proper 


practice for roentgenologists to deliver the 
films to the referring physicians jn stich 


cases. And it is further 

RESOLVED, that a copy of these Resoly. 
tions be sent to the Bulletin of the Chicago 
Medical Society, the Illinois Medical Jour. 
nal, the Journal of the American Medica 
Association, RADIOLOGY, and the America; 
Journal of Roentgenology and Radium 
Therapy, for publication, and to the Amer. 
can College of Radiology, the American 
College of Surgeons, and the American Col- 
lege of Physicians with request that the 
same be published in their official journals, 
and to the Sections on Radiology of the 
American Medical Association and of the 
Illinois State Medical Society, and to the 
Chief of the Fire Prevention Bureau of 
Chicago and the Underwriters’ Laborato- 
ries, Inc., of Chicago, and to the editors of 
Hospital Management and The Modern 
Hospital. 





NEW ENGLAND ROENTGEN RAY 


SOCIETY 


At the annual meeting of the New Eng- 
land Roentgen Ray Society, Dr. John H. 
Lambert, of Lowell, was elected President 
for the ensuing year, Dr. A. S. MacMillan, 
of Boston, Vice-president, and Dr. Thomas 
R. Healey, of 370 Marlboro Street, Boston 
Secretary and Treasurer. The retiring 
President, Dr. Frank W. Lamb, of Port 
land, Maine, was added to the Executive 
Committee. 
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AMERICAN COLLEGE OF 
RADIOLOGY 


The Convocation of the College took 
place July 10, at the Hotel Multnomah, 
Portland, with a good attendance. The 
Presidential Address was delivered by Dr. 
Alfred L. Gray, of Richmond, Virginia. 


Dr. James T. Case, of Chicago, was in- 


ducted into the office of President for the 
ensuing year, and Dr. Rollin H. Stevens, of 
Detroit, was chosen President-elect. Dr. 
Fred M. Hodges, of Richmond, Virginia, 
Dr. Ernst A. Pohle, of Madison, Wisconsin, 
and Dr. Charles W. Prowd, of Vancouver, 
B. C., Canada, were elected to Fellowship. 





SECTION ON RADIOLOGY 
AMERICAN MEDICAL ASSOCIATION, 
PORTLAND, JULY, 1929 
The meetings of the Section were well 
attended. The officers chosen for the com- 
ing year are: Dr. Fred M. Hodges, of 
Richmond, Virginia, Chairman; Dr. Wil- 
liam B. Bowman, of Los Angeles, Vice- 
chairman; Dr. George W. Grier, of Pitts- 

burgh, Secretary. 





AWARDS IN THE SCIENTIFIC 
EXHIBIT 


AMERICAN MEDICAL ASSOCIATION, 
PORTLAND, JULY, 1929 


It is of interest to all radiologists that, 
out of fifteen scientific awards, eight were 
in some way related to roentgenology. 

Awards in Class I are made for ex- 
hibits of individual investigations which 
are judged on the basis of originality and 
excellence of presentation. The Gold Medal 
in this class was awarded to Dr. Eugene P. 
Pendergrass and Dr. Temple Fay, of Phil- 
adelphia, for the originality and thorough- 


ness of their contribution to encephalography 
and the excellence of the presentation. A 
Certificate of Merit was given to the ex- 
hibit of Dr. Eben J. Carey, of Milwaukee, 
illustrating a continuation of the experi- 
mental studies of bone growth, for which 
he received the Silver Medal last year. A 
Certificate of Merit was awarded to the ex- 
hibit of Dr. Arthur W. Erskine, of Cedar 
Rapids, Iowa, on roentgen therapy technic. 

Awards in Class II are made for exhibits 
which do not exemplify purely experimental 
studies, and which are judged on the basis 
of the excellence of correlating facts and 
excellence of presentation. A Certificate of 
Merit was bestowed upon the joint exhibit 
of Dr. C. C. McCoy, Dr. H. J. Gersten- 
berger, Dr. L. P. Harsh, and Dr. D. G. 
Shields, of Cleveland, for their study of 
bone disorders in childhood. The exhibit 
of Dr. Charles G. Sutherland, of Rochester, 
Minnesota, showing roentgenograms of 
bone lesions, was deemed worthy of special 
mention. 





THE TORONTO MEETING 
THE COMMERCIAL EXHIBIT 


A recent visit to Toronto and inspection 
of the facilities available at the magnificent 
new Royal York Hotel, disclose a most 
gratifying situation. Both Dr. Hubeny and 
the writer, upon carefully looking over the 
“convention floor” in this hotel, are agreed 
that nowhere and at no time have we seen 
the equal in physical arrangements that go 
toward making a successful meeting. 

The banquet hall is the largest room on 
this “convention floor,” being 64 feet wide 
by 160 feet long and two stories high. The 
walls are supplied with ample electrical out- 
lets. Numerous passenger and a_ good 
freight elevator are near at hand. It was 
tentatively planned with the Local Commit- 
tee in Toronto, that the commercial exhib- 
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The Royal York Hotel, Toronto, scene of the 


next Annual Meeting, Dec. 2-6, inclusive. 


its are to be arranged around the walls in 
the banquet hall and the scientific exhibits 
are to be placed in the middle of the same 
room. It is obvious that this arrangement 
will bring much more than the usual amount 
of attention to the commercial exhibits, and 
make this important accessory to our meet- 
ings much more attractive and desirable to 
the manufacturers and dealers who have 
done so much toward the success of our 
meetings. 

At the 
“rand foyer” is situated the concert hall, 


other end of the magnificent 
where the principal sessions of the meeting 
will be held, while between these two large 
rooms are several smaller ones suitable for 
section meetings, clinics, etc. 

The desirability of exhibiting at this 
meeting can scarcely be overestimated. This 
will be the first Annual Meeting of the Ra- 
diological Society ever held east of Cleve- 
land, Ohio, and will bring out a larger num- 
ber of radiologists and visitors from the 


eastern portion of this country and of Can. 


ada than has any previous Meeting—a 


least, since the 1925 Summer Meeting jin 
Atlantic City. We expect to have not less 
than 250 from New England who have 
never attended any of our meetings, The 
railroads have launched extensive advertis. 
ing campaigns which are bound to swell the 
attendance, and it would not be Surprising 
to find the enrollment at Toronto in excess 
of all except the recent Chicago meeting, 

The rates for exhibit space will be the 
usual fair and equitable low prices, depend- 
ing largely upon location and desirability, 
There will be plenty of space for all, unless 
demands exceed what is expected. 

Blueprints, rates, and literature regarding 
the commercial exhibit will be sent to those 
on our regular mailing list the latter part of 
September, and it is anticipated that the 
bulk of the space will be sold within two 
days after the blueprints are in the exhibit. 
ors’ hands. 

Manufacturers and dealers anticipating 
making an exhibit are urged to read the 
item in the May, 1929, issue of Rapiovoey, 
page 451, entitled “Commercial Exhibitors, 
Attention!” Particulars relative to Cus- 
toms regulations are there given. 

All manufacturers, jobbers, 
and dealers who are not regularly on our 


interested 


mailing list are invited to write the under- 
signed, requesting the literature regarding 
the commercial exhibit at the Toronto meet- 
ing. Those who are unacquainted with our 
methods will do well to inquire from firms 
who have exhibited with us in the past. 
The meeting will be held December 2 to 
6, inclusive, 1929, at the Royal York Ho- 
tel (the largest hotel and the highest build- 
ing in the British Empire), Toronto, Can- 
ada. 
I. S. Trostver, M.D. 

Mgr. Commercial Exhibit and 

Transportation for the Society. 
812 Marshall Field Annex, Chicago. 
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THE FIFTEENTH ANNUAL 
MEETING 


Next December will mark a notable event 
in the history of the Radiological Society 
of North America, for then it holds its first 
annual meeting outside the United States. 
The place of meeting will be in the City of 
Toronto, Canada, and we are confident that 
all who attend will be thoroughly satisfied 
with the choice. Accommodation promises 
to be of the very finest, and the various 
committees are already hard at work to 
make this meeting the most successful yet 
held. 

Toronto, the capital of Canada’s richest 
province, Ontario, is a progressive city and 
may be trusted to prove a pleasant surprise 


to those who have never visited it. It is 


beautifully situated on the north shore of 
Lake Ontario behind a large natural harbor, 
where remarkable developments are taking 
place which have already given it one of the 


finest waterfronts to be found on the Great 
Lakes. The city has a population of over 
700,000 and covers an area of approxi- 
mately thirty-six square miles. It is un- 
usually well built, and, in addition to fine 
public buildings and numerous skyscrapers, 
possesses extensive residential districts of 
great beauty. 

The meeting will be held in the Royal 
York Hotel, a magnificent structure built by 
the Canadian Pacific Railway, and just 
completed this year. An entire floor, spe- 
cially designed to accommodate large gath- 
erings, will be available for our meetings, 
the largest of the halls being capable of 
seating more than 1,700 persons. 

It is appropriate that Toronto should be 
chosen for our first meeting in Canada in 
that its name, derived from the Indian, 
means a “place of meeting.” Starting as a 
small trading post of the early French 
voyageurs, it has grown to be a great com- 
mercial city and a favorite center for con- 


ventions, thanks to its many attractions and 
its great accessibility. It is only an over- 
night journey from New York, Washing- 
ton, or Chicago, and can be easily reached 
by good motor roads via Buffalo, Niagara 
Falls, or Detroit. As the Royal York Hotel 
is directly opposite the Union Station, you 
can be at the place of meeting within a few 
minutes after leaving the train. 

As an educational center Toronto has al- 
ways held a position of prominence, and its 
University is now one of the largest in the 
British Empire. The undergraduate teach- 
ing of its Faculty of Medicine has been 
notable for its thoroughness, from the days 
when Osler learned the rudiments of medi- 
cine there until the present day, while in 
recent years it has taken a leading position 
in research work. It will be remembered 
that it was there that Banting and his as- 
sociates discovered insulin in 1921. 

The city possesses a number of fine mod- 
ern hospitals, the largest of which is the 
Toronto General Hospital, with more than 
a thousand beds. St. Michael’s Hospital 
and the Toronto Western Hospital are also 
well worth visiting, and the Hospital for 
Sick Children is one of the most complete 
institutions of its kind. 

The Royal Ontario Museum of Archzol- 
ogy and Zoology is a vast treasure-house 
containing, among other things, a unique 
collection of prehistoric mammals, which 
should not be missed, while the Academy of 
Medicine houses an extensive library in 
which the lover of old books will find some 
early medical works of great rarity. 

Perhaps it is as well for the success of 
the meeting that it is to be held at a season 
when Toronto’s out-of-doors attractions 
are not at their maximum; 
attendance at the sessions would undoubt- 
edly suffer. With twenty-five golf courses, 
three large race-tracks, numerous _ ball- 
grounds, football fields, canoeing, sailing 
and rowing clubs, and three great hockey 


otherwise the 
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arenas, the city is well equipped for dev- 
otees of sports, and its great Annual Ex- 
hibition in early September and the Royal 
Winter Fair and Horse Show in November 
attract visitors from all parts. 

Lastly, you will find Toronto a very 
friendly city and sufficiently American to 
make you feel thoroughly at home. You 
are, therefore, urged not to miss what prom- 
ises to be a most interesting meeting. Make 
your plans now and watch for further an- 
nouncements in RapioLoGy. The dates are 
Monday, Dec. 2, to Friday, Dec. 6, inclu- 
sive. 

A. H. Rotpen, M.D. 
Chairman, Publicity Committee. 





WARNING AS TO FIRE 
EXTINGUISHERS 


The use of small hand-pump extinguish- 
ers on film fires may result in the formation 
of phosgene (CO Cl,) in poisonous quan- 
tities. The danger seems to be due to car- 
bon tetrachloride, which, in contact with 
heated iron or metals, or with an actual fire, 
produces phosgene. This has been con- 
firmed experimentally, and the details may 
be found in an article by Fieldher, Katz, 
Kinney, and Longfellow in the Journal of 
the Franklin Institute, 1920, CXC, 543. 
These men report several fatal accidents 
from the use of carbon tetrachloride ex- 
tinguishers in small rooms, and a non-fatal 
one in the open where an automobile fan 
drove the products of combustion into the 
patient’s face. 

This applies only to the small hand-pump 
type of fire extinguisher containing carbon 
tetrachloride. 
apparently quite safe, but the best and quick- 
est results have been obtained experimental- 
ly by automatic sprinklers. 


The carbon dioxide type is 
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SHOCK-PROOF X-RAY APPARATYs 


One of the manufacturers has recently 
announced the development of an X-ray ap. 
paratus so designed that it is 100 per cent 
electrically safe; that is to say, proof against 
any possibility of shock to either operator or 
patient from the high voltage system. 

By immersing both the X-ray tube and the 
high tension transformer in oil, and sealing 
in the same container, there has been com. 
plete elimination of the usual high voltage 
conductors between these two units. One 
may be in actual contact with any part of 
the apparatus during an exposure, without 
danger of electrical shock. 

Every improvement that tends to reduce 
the hazards of roentgenology is most wel- 
come. It marks progress in the art and of- 
fers further proof that the manufacturer has 
a not altogether selfish interest in those 
problems, the solution of which demands 
adequate facilities for research and experi- 
mental engineering. 





X-RAYS IN INDUSTRY 

X-ray photography is practically identi- 
cal in the public mind with certain phases 
of medical and dental science, but such a 
valuable tool would not readily confine itself 
to the needs of the anatomical sciences in 
this day of alertness to new uses for exist- 
ing processes. X-rays are increasingly be- 
ing used to determine the internal structure 
of inanimate objects. 

Steel castings, aluminum castings, metal 
radio transmission tubes, a variety of other 
metal objects, and even trees and telegraph 
poles, have been subjected to X-ray examr 
ination, such examination having already 
become standard practice in some factories. 
The principal work along these lines has 
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heen done in the Watertown Arsenal and 


the Massachusetts Institute of Technology, 
in the United States, and in the Woolwich 


Arsenal, in England. 
This information, as part of a brief sur- 


vev of the theory and use of X-rays in in- 
dustry, is included in a booklet just pre- 
pared by the Eastman Kodak Company en- 
filed “X-rays in Industry.” The publica- 
tion, which will be sent to interested per- 
cons, has the intention of suggesting some 
of the industrial applications of X-rays in 
inspecting the internal construction of 
opaque materials. 

This booklet should stimulate manufac- 
turers to visualize many applications of ra- 
diography peculiar to their own businesses. 





MERGER OF TWO COMPANIES 


The merger of the Acme-International 
X-ray Co., of Chicago, and the Engeln 
Electric Co., of Cleveland, to be known as 
the American X-ray Corporation, has just 
been announced, effective July 1, 1929. 
Both of these companies have for many 
years played conspicuous roles in the de- 
velopment of X-ray and physical therapy 
apparatus, and have won a vast number of 
friends in the medical profession through- 
out the country. 

The extensive lines of both companies 
will be retained essentially unchanged, and 
a wide distributing organization covering 
the United States and many foreign coun- 
tries will be maintained to service the prod- 
ucts and give the closest personal attention 
to the requirements of the medical profes- 
sion, 

This concentration, bringing together 
greatly increased facilities for production, 
research, experimental and educational ac- 
tivities, should prove of striking benefit to 
the profession, which is now offered an ex- 
ceptionally wide line from which to choose 


suitable equipment, and is assured of excel- 
lent service facilities in any part of the 
country. 

Leonard A. Busby, President of the Chi- 
cago City Railways, was elected President 
of the American X-ray Corp., a very good 
index of the financial strength and the 
sound business policies which characterize 
this new organization. The officials who 
have in the past guided the two companies 
to a position of leadership in the industry, 
remain actively in charge of its manage- 
ment: H. P. Engeln, First Vice-president 
in Charge of Sales; Frank L. Severance, 
Vice-president and General Manager, and 
Montford Morrison, Vice-president and 
Chief Engineer. 





THE UNITED STATES VETERANS’ 
BUREAU NEEDS PHYSICIANS 


Anticipating the need of physicians for 
the future, the U. S. Veterans’ Bureau pro- 
poses placing on duty at its several hospitals 
throughout the United States thirty addi- 
tional physicians as soon as they can be se- 
cured. These physicians must meet the re- 
quirements of the Civil Service Commission 
as to training and experience ;.in general, it 
may be stated that they must have gradu- 
ated from a Class A Medical School within 
five years of date of application and, in ad- 
dition, must have had at least one vear’s 
internship in a general hospital. 

Physicians who have had training and ex- 
perience in such specialties as neuropsychi- 
atry, operative surgery, eye, ear, nose, and 
throat diseases, and clinical pathology, are 
particularly urged to forward their applica- 
tions to the U. S. Civil Service Commission, 
1724 F Street N. W., Washington, D. C., 
and request that the necessary forms be 
sent them for execution. 

The Medical Service of the Bureau offers 
a diversified and interesting service for 
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physicians, with opportunities for research, 
post-graduate training, etc. The entrance 
salary is $3,200 per annum, and, if the 
service of the medical officer is satisfactory, 
he may be promoted in increments of $200 
per annum, and, upon the completion ‘of 
three years’ satisfactory service, he will be 
automatically promoted to the next higher 
grade at the minimum salary of that grade 
—$3.800 per annum. 





BOOK REVIEW 


ULtra-vioLet Rapration. By ELEAN- 
or H. Russett, M.D., and W. Kerr 
Russet, M.D., with Forewords by 
Str Otiver Lopce, F.R.S., D.Sc.. 
LL.D., and SypNry Watton, C.B.E., 
M.A., B.Litt. New York, William 
Wood and Company. Edinburgh, F. 
and S. Livingstone. Cloth. Price, 
$5.85 net. Pp. 648, with 259 illustra- 
tions. 


This book is evidently designed as a 
guide in ultra-violet therapy for physicians 
in general practice. The conception of the 
work and its divisions are excellent. The 
chapters devoted to the physical aspects of 
ultra-violet rays and to the construction of 
ultra-violet generators are on the whole 
satisfactory, but the work is not sufficiently 
critical and does not offer sufficient help in 
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the selection of different types of geners 
tors. The chapters on the biological effects 
of ultra-violet rays and on pathology do ny 
cover the subject thoroughly and give onl 
a superficial idea of the experimental ha. 
ground of the subject, especially with te. 
erence to the mechanism by which ult, 
violet rays act on the tissues. The chapter 
on technic and on the arrangement of f, 
cilities for ultra-violet irradiation js per 
haps the best in the book. The last fy 
chapters are devoted to a discussion of thy 
therapeutic value of ultra-violet rays jp 
While much of this dis- 
cussion is sound, some of it is rather sketch 


various diseases. 


and there emanates from it an impression 
of uncritical acceptance of many clainy, 
some of which rest on doubtful evidence 
Much is made of the fall in blood pressur 
which is said to follow ultra-violet irradi. 
tion, but the explanations advanced do not 
include the rest incident to irradiation, 
Statements made by patients are too often 
submitted as evidence of the value of ultra. 
violet irradiation, or claims are made on the 
basis of a single case, such as in Raynaud's 
disease and other conditions, in which the 
value of ultra-violet irradiation is doubtful. 
including epilepsy, whooping cough, gastric 
ulcer, and hemorrhoids. On the whole, th 
book is a useful addition to the literature. 
but its value is diminished by its apostolic 
tone. 
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states that mitral incompetence is rare apart 
from stenosis. He concludes by stating that 
the roentgen picture of the heart in mitral 
stenosis, while not infallible, is of great value 
in the diagnosis. 
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On Radiation Therapy of Diabetes. Er- M. J. Geyman, M.D. 


win Kolta. Strahlentherapie, 1929, XXXI, 
797. 

Stephan observed improvement in diabetic 
patients following X-ray therapy to the pan- 
creas, The author gave this method a trial 


The “Massive” and “Hypermassive” Ra- 
diation in the Treatment of Skin Cancers. 
na number of cases, but without any bene- William A. Evans and T. Leucutia. Brit. 
ficial results (filtered radiation, 25 per cent Jour. Radiol, November, 1928, I, n. s., p. 
H.E.D. per field, one anterior and two pos- 306. 
terior). Some patients grew temporarily After passing through eras of “burns,” frac- 
worse after the treatment. tional methods, and combined methods, the 
roentgen treatment of skin cancers now rests 


FE. A. Ponte, M.D., Px.D. firmly on the “massive treatment” basis. For 
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classification in outlining treatment all skin 
cancers are grouped as (1) small superficial 
nodular or ulcerated lesions; (2) medium 
ulcerous nodular lesions ; (3) fungous lesions ; 
(4) large superficial ulcerated lesions, or (5) 
large deep-seated lesions. The “massive dose” 
is the amount of roentgen radiation necessary 
to produce a good erythema in normal skin 
and represents 100 to 200 per cent of a skin 
unit dose. Several skin unit doses represent a 
hypermassive dose. Cancers in the first group 
are treated by massive doses of unfiltered rays, 
while the more extensive and more deeply 
seated lesions are treated with penetrating, 
heavily filtered rays, combined with unfiltered 
rays, and the fungous lesions are first electro- 
coagulated and then given massive unfiltered 
X-rays. 

A number of illustrated case reports are 
-presented showing the response of early and 
advanced cases, both untreated and when vari- 
ous other methods of treatment had failed to 
give a permanent result. 


J. E. Hasse, M.D. 


Results in the Treatment of Cancer and 
the Relations of Age to Number of Cures 
and Required Radiation Dose. F. Seisser 
and W. Mau. Strahlentherapie, 1928, 
XXVII, 663. 

Remarks Regarding the Previously Pub- 
lished Paper. A. Bauereisen. Strahlenther- 
apie, 1928, XXVII, 691. 

The first paper is a statistical review based 
on 652 carcinoma cases of the Women’s 
Clinic at Magdeburg-Sudenburg during the 
period from January 1, 1915, to April 1, 1924. 
In carcinoma of the cervix 21.6 per cent were 
cured (over 5 years), 9.8 per cent by operation 
and 11.8 per cent by radiation therapy. The 
corresponding figures for carcinoma of the 
fundus are 52.5 per cent (total), 30 per cent 
(operation), and 22.5 per cent (radiation) ; 
for carcinoma of the ovary 20.7 per cent 
(total), 11.3 per cent (operation), and 9.4 
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per cent (radiation). Every operable Case oj 
carcinoma of the cervix was operated on apj 
irradiated, with a relative cure of 619 per 
cent. Radiation alone in operable cases gave 
a relative cure of 43.4 per cent, while th 
same procedure in inoperable and borderlin 
cases resulted in a relative cure of 156 per 
cent. The primary mortality of Wertheim’; 
operation amounted to 5.7 per cent. It ap 
peared that an overwhelming number of the 
patients were married and the frequency of 
carcinoma increased with the number of preg. 
nancies (except in cases of carcinoma of the 
ovary). The prognosis, both following oper- 
tion and irradiation, improved with increas. 
ing age. Between the ages of 40 and 50, th 
period during which the majority of patients 
were seen, the operation for carcinoma of the 
cervix led to less favorable results than the 
irradiation alone of operable cases. 

It was impossible to make definite deduc- 
tions regarding the relation between the his- 
tology of carcinoma and prognosis and radio- 
sensitivity. Treatment with mesothorium alone 
gave just as good results as combined treat- 
ment with mesothorium and _ roentgen rays. 
Intensive curettage of carcinoma of the cervix 
before irradiation did not impair the prog- 
nosis, but increased the danger of fistule for- 
mation. The operative results were definitely 
improved by post-operative X-ray therapy. 
The authors regard an average curative dose 
effective in the diseased cervix to be about 
200 per cent of the erythema dose (1 ED. 
equal to 600 R in air). There existed a rela- 
tion between curative dose and age. This 
dropped from 275 per cent E.D. at 30 years 
to 175 per cent E.D. at 70 years. The aver- 
age dose for carcinoma of the fundus amount- 
ed to 120 per cent E.D. 

Bauereisen emphasizes in the brief com- 
ment on the previous article the importance 
of using the right dose in irradiating carci- 
noma. Too small and too large doses afe 
harmful. Nation-wide education of the public 
and co-operation of the welfare organizations 
are essential in the combat against cancer. 


E. A. Poute, M.D. 
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Dyschondroplasia : Multiple Cartilaginous 


ith Reports of Two Cases. 
aoa w. aeons and Henry Hirsch. 
Am, Jour. Surg., February, 1929, VI, 194. 

This condition is known by various names, 
some of the more common being (1) multiple 
cartilaginous exostoses, (2) hereditary de- 
forming chondrodysplasia, and (3) multiple 
cancellous exostoses. 

The authors give an extensive classification 
of this lesion, according to stock. It is usual- 
ly of hereditary origin. The pathology con- 
sists of a disturbance of the processes of 
proliferation and ossification of the epiphyseal 
cartilage during the period of skeletal growth 
which is retarded. Microscopically the re- 
semblance to chondroma is striking. 

Roentgenologically they describe a general 
thickening and enlargement of the end of the 
shaft, and exostoses arising from uncovered 
areas, or “islands,” of enchondral bone. These 
usually occur near the ends of the shaft, but 
may become detached from the growth disc in 
the early stages of growth, and are sometimes 
found near the middle of the shaft. 


H. P. Dous, M.D. 


Gastro-esophageal Carcinoma: Its Diag- 
nosis. Louis J. Notkin. Can. Med. Assn. 
Jour., July, 1928, XIX, 96. 

The diagnosis of this condition is difficult 
and requires special methods of X-ray pro- 
cedure. The patient should first be fluoro- 
scoped and radiographed in the upright left 
oblique position. Then the horizontal position 
is used. If these methods fail, the Stuertz 
position should be used. The stomach is 
filled with gas, and the patient fluoroscoped 
in an oblique position, the rays being directed 
from the right, posteriorly and above, to the 
left anteriorly and below. 

The direct signs of cancer of the esophageal 
cardiac area are: (1) A tumor shadow bulg- 
ing into the gas bubble ; (2) irregularity of the 
barium contour as it passes through the car- 
dia; (3) splitting of the barium stream as it 
enters the stomach. 


The indirect signs are: (1) Spasm of the 
esophagus or cardia; (2) disturbance of the 
cardial mechanism, as a trickling of the bari- 
um through the cardia; (3) absence of the 
gas bubble; (4) shrinking of the stomach; 
(5) drawing of the stomach upwards and to 
the left; (6) increased distance between the 
upper pole of the stomach and the diaphragm ; 
(7) narrowing of the fundus; (8) obliteration 
of the triangular space formed where the 
esophagus turns forward and to the left, to 
enter the diaphragm. 

L. J. Carter, M.D. 


Does the Secondary Infection of the 
Uterine Carcinoma Influence the Results of 
Radiation Therapy? Hans Dehler. Strah- 
lentherapie, 1929, XX XI, 691. 

Dehler asserts that the secondary infection 
of the uterine carcinoma plays an important 
role in the successful treatment of that dis- 
ease. The results are almost proportional to 
the virulence of the bacteria in the cervix and 
uterus. He advises the carrying out of a bac- 
teriologic examination before giving radiation 
therapy, particularly intra-uterine radium ap- 
plication. General treatment to increase the 
resistance and improve the blood should be 
instituted first. Sometimes serotherapy may 
be helpful in overcoming the infection. Not 
too much time must be lost, however, with 
this preliminary treatment. X-ray therapy 
should be started as soon as possible. The 
antiseptic effect of roentgen rays in uterine 
carcinoma has been established; of the same 
importance is a thorough after-care. 


E. A. Pou te, M.D., Px.D. 


Metrosalpingography with the Aid of 
Iodized Oil. I. C. Rubin and A. J. Bendick. 
Am. Jour. Roentgenol. and Rad. Ther., 
April, 1928, XIX, 348. 

The shape, dimensions, position, and appear- 
ance of the lipiodol-filled uterus and fallopian 
tubes are described clearly. Only such cases 
are injected as show obstruction under roent- 
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genoscopic control, so that the procedure may 
be stopped immediately upon the entrance of 
any of the opaque oil into the peritoneal cav- 
ity. Peristalsis is observed only in the am- 
pullary portion of the tube and apparently 
progresses in both directions. The uterus 
usually empties itself within ten minutes, ap- 
parently by contracting as a whole rather than 
by peristaltic activity. The normal tube 
empties within several hours, but in the pres- 
ence of a dilated ampulla and obstructed 
fimbria the oil may remain for months or 
years. The lipiodol which enters the peritoneal 
cavity is slowly emulsified and probably ab- 
sorbed. 

The procedure is of greatest use in the ex- 
amination of sterile women, to accurately lo- 
calize the site of obstruction or stenosis and 
to assist in determining the surgical procedure 
indicated. The test is also of value for intra- 
uterine tumors, such as fibroids and polyps. 
While the procedure is almost diagnostic in 
early pregnancy the danger of inducing abor- 
tion is too great to warrant recommending it 
as a routine examination. Both the writers 
and one of the discussants of the article have 
had patients who have gone through normal 
pregnancies subsequent to metrosalpingog- 
raphy. 

[os M.D. 


HABBE, 


Contribution to the Roentgen Therapy of 
Lymphogranulomatosis, with Special Con- 
sideration of the Latest Clinical Investiga- 


tions. Carl Kruchen. 
1929, XXXI, 623. 

The author presents a critical discussion of 
all known facts regarding Hodgkin’s disease. 
He asserts that any progress in the treatment 
of this disease must result from a better un- 
derstanding of its etiology and not from the 
improvement of the therapeutic technic. His- 
tories of 14 cases which he has observed are 


Strahlentherapie, 


tabulated in condensed form. 
is most important. 


Early diagnosis 
X-ray therapy to all en- 
larged glands and the adjacent regions seems 
to be the best remedy. The suggestion of 
Desjardins to expose all gland-bearing regions 
of the body has not been adopted; on the con- 
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trary, the author advises not to expose any 
normal lymph tissue, particularly in the chest 
and abdomen. Spleen and bone marrow are 
sometimes irradiated with small doses, chiefly 
in the late stage of the disease. Control of 
temperature and blood is important as guide 
for the therapist. Doses from 30 to 80 per 
cent H.E.D. to the enlarged glands are recom. 
mended. A filtered radiation of from 14) 
K.V. to 180 K.V. should be employed. Gen. 
eral treatment with the aim of building up the 
blood and resistance is essential. Between the 
X-ray treatments there should be intervals of 
sufficient length for the blood to recover from 
the effects of the irradiation 


E. A. Ponte, M.D., Px D, 


A Simplified Method for X-ray Studies 
of the Accessory Nasal Sinuses. H. Coul- 
ter Todd. Laryngoscope, October, 1928, 
XXXVIII, 688. 

The author describes a method of visualiz- 
ing the accessory sinuses which he 
claims is so simple that any rhino-radiologist 


nasal 


may use it with great ease and considerable 
satisfaction. After thoroughly cleansing the 
nose with a mild alkaline douche he cocainizes 
the entire Schneiderian membrane with 1 per 
cent cocain hydrochlorid and 1 per cent ephe- 
drin solution. Sufficient suction is then ap- 
plied to empty the sinuses of any fluid or pus 
they may contain. With the patient in the 
dorsal position upon the X-ray table sufficient 
lipiodol is dropped into each nostril to cover 
all the nasal openings of *he accessory nasal 
sinuses without much, if any, of the oil passing 
into the nasal pharynx. The angle of the oc- 
ciput with the trunk should be a little less than 
45 degrees, depending upon the location of the 
middle meatus as observed by the rhinologist. 
The patient is then instructed to seize the nose 
tightly between the thumb and index finger 
of the right hand and exhale deeply. Then 
with his mouth and lips closed tightly, the 
patient is asked to attempt to pull air into 
the emptied lungs through the tightly closed 
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nose, slowly but with all the strength pos- 
sessed. While thus attempting to breathe 
through the closed nose have the individual 
suddenly relax his hold. This procedure must 


be repeated from five to fifteen times, while 


the rhinologist continues from time to time to 
drop more lipiodol into the nostrils. After 
filling the sinuses in this manner the nasal 
cavity should be thoroughly cleared of all ex- 
cess oil by using sterile cotton upon nasal ap- 
plicators. X-ray films may be taken at the 
Granger angles, but they must be taken pos- 


tero-anteriorly. 

This is such a simple procedure that the 
author feels sure it will be found helpful in 
all studies of the accessory nasal sinuses, 
either in the normal or pathologic states. 


B. C. Cusuway, M.D. 


Radium Therapy of Carcinoma of the 
Vulva. Iwan v. Biiben. Strahlentherapie, 
1929, XXXI, 713. 

In the years 1918-1928, 31 cases of car- 
cinoma of the vulva were observed in the 
women’s clinic, University of Budapest. Fol- 
lowing biopsy, 1,200 to 2,400 mgh. of radium 
were applied to the lesion. This may be re- 
peated, if necessary, after from six to eight 
weeks. The adjacent glands receive roentgen- 
ray therapy three times at six-week intervals. 
The dose amounted to 400 R (measured in 
air) each time. All cases were carefully fol- 
lowed up. Two patients were free of recur- 
rence six years after the treatment; one pa- 
tient lived four years, two lived three years, 
three lived two years, five lived one year, after 
itradiation. Within the first year seven pa- 
tients died. The remaining seven cases did 
not return for re-examination. Four cases are 
still under observation. 


E. A. Poute, M.D., Px.D. 


Effects of Massive Doses of Irradiated 
Ergosterol: Preliminary Report. Irwin J. 
Klein. Jour. Am. Med. Assn., Feb. 23, 1929, 


XCII, 621. (Reprinted by permission from 
Brit. Med. Jour., June 1, 1929, p. 96 of 
Epitome of Current Medical Literature.) 

The author, having produced rickets in al- 
bino rats with a low phosphorus ricketogenic 
diet, placed them in three groups. One group, 
which served as the control, was exposed to 
reflected daylight. The second group received, 
in addition, 2 per cent cod liver oil. The third 
group was given daily 20,000 to 100,000 times 
the dose of irradiated ergosterol in sesame oil 
necessary to cure rickets. The experiment 
lasted for one month, during which the ricket- 
ogenic diet was continued. 

The author found these massive doses of 
ergosterol caused (1) anorexia and loss of 
weight; (2) the blood calcium concentration 
to be 50 per cent higher than in the other 
two groups, while the phosphorus remained 
approximately the same, and (3) the protein 
concentration of the serum to be less and the 
albumin-globulin ratio higher than in Group 
2. The bones of all the animals in Group 
3 were healed, but the results indicate that 
these greatly excessive doses did harm. 


Radiological Findings and Their Signifi- 
cance in Focal Dental Sepsis. James F. 
Brailsford. Brit. Jour. Radiol., December, 
1928, I, n. s., p. 471. 

Two reasons why so many individuals fail 
to appreciate the dangers of focal dental sep- 
sis are, first, that many patients with well 
marked dental sepsis are in apparent good 
health, and, second, they usually fail to recog- 
nize that the gravity of the illness of such a 
patient, whose resistance has been suddenly 
broken down, is due to the added virulence ac- 
quired by the virus of the septic focus grow- 
ing in a sensitized individual. 

It is the author’s opinion that a “dead” 
tooth is always a source of potential danger. 
Even though sterile when the root fillings 
were made, the main canal branches and 
dentinal tubules constitute a reservoir for 
dead organic matter which is in close associa- 
tion with the blood stream and which offers 
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attraction for an organism circulating in the 
blood stream. Owing to variability in resis- 
tance of ‘different individuals to a given in- 
fection it is impossible to estimate the age of 
the lesion from its radiographic appearance. 

The chief conditions arising from dental 
sepsis most frequently seen by the radiologist 
are arthritis, fibrositis, and neuritis. Arthritic 
changes are not demonstrable for some weeks 
or months following the onset of symptoms. 

The practice of root canal filling of teeth 
whose root tips communicate with the antrum 
frequently produces infection of the antrum. 
In some cases infection from the apex of a 
tooth will cause a fairly extensive osteomye- 
litis of the maxilla or mandible. 

The writer is of the opinion that every tooth 
which is causing systemic disturbance shows 
definite changes on the roentgenogram. 


J. E. Hasse, M.D. 


Treatment of Rheumatic Carditis by 
Roentgen Irradiation of Heart. R. L. Levy 
and Ross Golden. Am. Heart Jour., De- 
cember, 1928, IV, 127. (Reprinted by per- 
mission from Brit. Med. Jour., May 18, 1929, 
p. 85 of Epitome of Current Medical Litera- 
ture.) 

The authors have treated 30 patients suffer- 
ing from varying grades of rheumatic carditis 
with X-ray irradiations to the heart. Usually 
four applications, each representing 10 per 
cent of an erythema dose, were given at fort- 
nightly intervals; some patients received two 


RADIOLOGY 


or more such courses, a month’s interyal ‘b 
ing between each. The following alteraj 
in the electrocardiogram were observed: im 
sion or deepening of the T-waves in 18 
inversion or flattening of the P-wave j 
cases ; change in the electrical axis in7@ 
occasional alterations in the ORS comp 
and extra-systoles and changes in the P 
RT intervals. . 
Of the 30 patients, 21 showed clinical 1; 
provement at the end of the follow-up pe 
In some patients the improvement appea 
to be definitely related to X-ray a 
it was found that early cases in the fi 
tack of rheumatic fever were most likely 
derive benefit. The 5 cases terminating fala 
were all instances of progressive active th 
matism with severe lesions and cons 
failure. It was observed also that 5 out@ 
patients complaining of severe chest pain W 
relieved by X-ray treatment. Orthodiagra 


showed no changes in the size or shape off 
heart after irradiation, nor were there any: 
dences of unfavorable effects upon the cou 
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of the disease, although such symptoms 


nausea, headache, and chest pain arose ins , 
eral instances. Four patients suffering a 
subacute bacterial endocarditis were treaté 
this method, but in no case was there any i 
provement. q 
The authors suggest that X-rays act by: 
sensitizing the tissues of the heart which hia 
become allergic to certain toxins produced! 
the rheumatic virus. They also suggest @ 
in a first attack of rheumatism X-ray thera 
may minimize the danger of cardiac involy 
ment. ; 





FOR SALE—Precision Protective Cylinder No. 1633, 
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